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PROBLEM TO BE SOLVED: To provide a multilayer flexible wiring board of high reliability. 

SOLUTION: The cover films 16 and 36 of flexible board elements 10 and 30 are provided with openings 19 and 39 respectively. 
Conductive adhesive agents 18 and 38 are provided in the openings 19 and 39 respectively, the bump 74 of the other flexible board 
element 70 is inserted into the openings 19 and 39 and electrically connected to metal wirings 15 and 35 positioned at the bottom of 
the openings 19 and 39 by the conductive adhesive agents. The conductive adhesive agents 18 and 38 are thermosetting, so that 
the agents 18 and 38 are turned cured in a process of laminating the flexible board elements 10, 30, and 70 together as they are 
connected to the metal wirings 15 and 35 and the bumps 14 and 74, and the agents 18 and 38 are hardly melted by reheating, so 
that a multilayer flexible wiring board 1 composed of the flexible board elements 10, 30, and 70 is high in connection reliability. 
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CLAIMS 



[Claim(s)] 

[Claim 1] The flexible substrate element by which it has been arranged at the 1 front-face side of the first metal wiring and said first 
metal wiring, and the electroconductive glue which is the flexible substrate element which has the first covering film with which 
opening was formed in the part in which said first metal wiring is located, has a conductive particle and thermosetting resin in 
opening of said first covering film, and was connected to said first metal wiring and electric target has been arranged. 
(Claim 2] A flexible substrate element according to claim 1 with the volume of said electroconductive glue arranged in opening of 
said first covering film smaller than the volume of opening of said first covering film. 

[Claim 3] The flexible substrate element according to claim 1 which consists of the adhesives which will discover an adhesive 
property if said first covering film has thermosetting resin and is heated. 

[Claim 4] The flexible substrate element of claim 1 by which the first base film which has opening has been arranged on the surface 
of an opposite hand with the field where said first covering film of said first metal wiring has been arranged, and said first metal 
wiring was exposed to the base of opening of said first base film thru/or claim 3 given in any 1 term. 

[Claim 5] With the field where said first covering film of said first metal wiring has been arranged, on the surface of an opposite hand 
The first base film which has opening is arranged. In opening of said first base film The flexible substrate element of claim 1 by 
which the first bump by whom it was formed on said first metal wiring, and a part for the point was projected from said first base film 
front face has been stationed thru/or claim 3 given in any 1 term. 

[Claim 6] The second base film and the second metal wiring arranged on said second base film front face, The third metal wiring 
which has been arranged at the rear face of said second base film, and was connected to said the second metal wiring and electric 
target, The second covering film with which opening was formed in the part in which it is located in the front face of said second 
base film, and said second metal wiring is located, It is the flexible substrate element which has the third covering film with which 
opening was formed in the part in which it is located in the rear face of said second base film, and said third metal wiring is located. 
The flexible substrate element by which the electroconductive glue which has a conductive particle and thermosetting resin in said 
opening formed in one side of the said second and third covering film or both, and was connected to said second metal wiring or 
said third metal wiring, and an electric target has been arranged. 

[Claim 7] The flexible substrate element which has the second bump formed on the fourth metal wiring and said fourth metal wiring, 
Have a flexible substrate element according to claim 4, and a part for said second bump's point is arranged in opening of said first 
covering film. The multilayer flexible patchboard hardened where said electroconductive glue arranged in opening of said first 
covering film is electrically connected to both said first metal wiring and said second bump. 

[Claim 8] The multilayer flexible patchboard according to claim 7 said whose second bump said fourth metal wiring is said first metal 
wiring, and is said first bump. 

[Claim 9] Said flexible substrate element which has the second bump formed on the fourth metal wiring and said fourth metal wiring, 
Have a flexible substrate element according to claim 5 at least, and a part for said second bump's point is arranged in opening of 
said first covering film. The multilayer flexible patchboard hardened where said electroconductive glue arranged in opening of said 
first covering film is electrically connected to both said first metal wiring and said second bump. 

[Claim 10) The multilayer flexible patchboard according to claim 9 said whose second bump said fourth metal wiring is said first 
metal wiring, and is said first bump. 

[Claim 1 1) The flexible substrate element which has said second bump formed in said fourth metal wiring and said fourth metal 



Wiring At least two sheets, It has at least one sheet of a flexible substrate element according to claim 6. Said second [ the ], The 
multilayer flexible patchboard hardened where said electroconductive glue which a part for said second bump's point has been 
arranged in opening of the third covering film, respectively, and has been arranged in opening of the said second and third covering 
film is electrically connected to both said metal wiring and said bumps. 

[Claim 1 2] According to claim 10 multilayer [ one / at least / multilayer flexible substrate element is a flexible substrate element 
according to claim 5 ] flexible-among said at least two flexible substrates elements patchboard. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention starts the technical field of a flexible substrate, and relates to the technique of manufacturing a 

multilayer flexible patchboard especially. 

[0002] 

[Description of the Prior Art] Conventionally, the flexible substrate which printed the desired circuit pattern is used abundantly, and 
the multilayer flexible patchboard which connects two or more flexible substrate elements of monolayer structure, and changes is 
used in recent years. 

[0003] The process which creates the multilayer flexible patchboard of the conventional technique using drawing 14 is explained. 
The sign 1 10 of drawing 14 (a), the sign 120, and the sign 130 show the second and third flexible substrate element for a start [ of 
monolayer structure ], respectively. 

[0004] For a start, the second and third flexible substrate element 110, 120, and 130 has the covering films 116, 126, and 136 

arranged in the field in which base films 111, 121, and 131, base films 111 and 121 and the metal wiring 115, 125, and 135 

arranged on 131 front faces, and the metal wiring 1 15, 125, and 135 of base films 1 1 1 , 121 , and 131 were formed, respectively. 

[0005] Openings 113, 123, 133, 119, 129, and 139 are formed in the part to which the metal wiring 115, 125, and 135 is located in 

these base films 111, 121, and 131 and the covering films 116, 126, and 136, respectively, respectively, and the metal wiring 115, 

1 25, and 1 35 is exposed to the openings 1 1 9 and 1 29 of the covering films 1 1 6, 1 26, and 1 36, and 1 39 bases, respectively. 

[0006] The metal wiring 115 is [ among these ] exposed to the base of the opening 113 of a base film 111 of the first flexible 

substrate element 110. On the other hand, in the opening 123 of the base films 121 and 131 of the second and third flexible 

substrate element 120 and 130, and 133, the bumps 124 and 134 formed in the front face of the metal wiring 125 and 135 are 

stationed, and a part for the bumps' 124 and 134 point is projected from the front face of base films 121 and 131 . The solder plating 

coats 127 and 137 are formed in the front face of the part projected from these bumps' 124 and 134 base films 121 and 131 . 

[0007] In order to connect the second and third flexible substrate element 110, 120, and 130 and to consider as a multilayer flexible 

patchboard such for a start First, as shown in drawing 14 (a), turn the covering film 116 to an upside and the first flexible substrate 

element 1 10 is arranged. The near field where bumps 124 and 134 were formed above the first flexible substrate element 1 10 in the 

second and third flexible substrate element 120 and 130, respectively is turned downward, and is arranged. 

[0008] Subsequently, alignment of the bumps 124 and 134 who face mutually, and the openings 119 and 129 of the covering films 

1 1 6 and 1 26 is carried out mutually, and a part for bumps' 1 24 and 1 34 point is inserted into opening 1 1 9 and 1 29. 

[0009] If it heats in this condition, pressing the whole, the solder plating coats 127 and 137 will fuse. Since the fused solder plating 

coats .127 and 137 are solidified where both the metal wiring 115 and 125 and the bumps 124 and 134 are contacted, the metal 

wiring 115 and 125 and bumps 124 and 134 are connected through the solder plating coats 127 and 137, and each flexible 
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slibstrate elements 110, 120, and 130 are electrically connected through the solder plating coats 127 and 137. 

(0010) The sign 100 of drawing 14 (b) shows the multilayer flexible patchboard which the second and third flexible substrate element 

110, 120, and 130 is connected, and changes for a start. It can use for connection with other electrical parts in this multilayer flexible 

patchboard 100, using as a land the part which the metal wiring 115 and 135 had exposed, respectively and the metal wiring 115 

and 1 35 exposed in the opening 1 1 3 of the base film 1 1 1 of the first flexible substrate element 1 1 0 located in the lowest layer in the 

opening 139 of the covering film 136 of the third flexible substrate element 130 located in the maximum upper layer. 

[001 1] Thus, the multilayer flexible patchboard 100 of complicated structure can be easily created by connecting two or more flexible 

substrate elements 110, 120, and 130 of simple structure. 

[0012] However, although it is necessary to heat the whole in a reflow furnace in order to carry out melting of the solder metal used 
for connection, when it seems that the above multilayer flexible patchboards 100 are connected through other electrical parts and 
solder metals, the solder plating coats 127 and 137 which connect electrically each flexible substrate elements 110, 120, and 130 
may remelt at the process of heating, and it may spread within opening 119 and 129. 

[0013) In the part 150 in which the bump 134 with low height is not contacted by the metal wiring 125, as dispersion is in the height 
of the bumps 124 and 134 in the multilayer flexible patchboard 100 and it was especially shown in drawing 14 (b), if the fused solder 
plating coat 137 spreads within opening 129, contact on a bump 134 and the solder plating coat 137 is no longer maintained, and a 
faulty connection may arise. 

[0014] Moreover, if a supersonic wave is impressed, since the part to which metal wiring contacted the bump will be joined in the 
condition of having made the bump of a flexible substrate element contacting metal wiring of other flexible substrate elements, a 
flexible substrate element can be connected electrically, without minding a solder plating coat. 

[0015] However, since it can only perform connecting the flexible substrate element of a lot by one ultrasonic connection by the 
approach using a supersonic wave for example, in a case so that a three flexible substrates element may be made to rival First, 
after making superposition and ultrasonic connection for the flexible substrate element of the first sheet, and a handsome flexible 
substrate element, it is necessary to pile up the flexible substrate element of an actor playing a comic role, and to make ultrasonic 
connection again further. 

[0016] Thus, if ultrasonic connection is divided into multiple times and performed, only by a process becoming complicated, by there 
being nothing and impressing a supersonic wave repeatedly, the location gap of a bump and metal wiring which counters may arise, 
or deformation of distortion etc. may arise in the multilayer flexible patchboard obtained. 
[0017] 

[Problem(s) to be Solved by the Invention] It is created in order that this invention may solve the inconvenience of the 
above-mentioned conventional technique, and the object has high connection dependability, and it is creating the multilayer flexible 
patchboard which distortion of deformation etc. does not have, either. 
[0018] 

[Means for Solving the Problem] In order to solve the above-mentioned technical problem, invention according to claim 1 It is the 
flexible substrate element which has the first covering film with which opening was formed in the part in which it is arranged at the 1 
front-face side of the first metal wiring and said first metal wiring, and said first metal wiring is located. It is the flexible substrate 
element by which the electroconductive glue which has a conductive particle and thermosetting resin and was connected to said first 
metal wiring and electric target has been arranged in opening of said first covering film. Invention according to claim 2 is a flexible 
substrate element according to claim 1, and the volume of said electroconductive glue arranged in opening of said first covering film 
is a flexible substrate element smaller than the volume of opening of said first covering film. Invention according to claim 3 is a 
flexible substrate element according to claim 1 , and when said first covering film has thermosetting resin and is heated, it is a flexible 
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slibstrate element which consists of the adhesives which discover an adhesive property. Invention according to claim 4 is the flexible 
substrate element of claim 1 thru/or claim 3 given in any 1 term, and the field where said first covering film of said first metal wiring 
has been arranged is the flexible substrate element by which the first base film which has opening has been arranged on the surface 
of an opposite hand, and said first metal wiring was exposed to the base of opening of said first base film. Invention according to 
claim 5 is the flexible substrate element of claim 1 thru/or claim 3 given in any 1 term. With the field where said first covering film of 
said first metal wiring has been arranged, on the surface of an opposite hand It is the flexible substrate element by which the first 
base film which has opening has been arranged and the first bump by whom it was formed on said first metal wiring, and a part for 
the point was projected from said first base film front face in opening of said first base film has been stationed. The second metal 
wiring with which invention according to claim 6 has been arranged on the second base film and said second base film front face, 
The third metal wiring which has been arranged at the rear face of said second base film, and was connected to said the second 
metal wiring and electric target, The second covering film with which opening was formed in the part in which it is located in the front 
face of said second base film, and said second metal wiring is located, It is the flexible substrate element which has the third 
covering film with which opening was formed in the part in which it is located in the rear face of said second base film, and said third 
metal wiring is located. It is the flexible substrate element by which the electroconductive glue which has a conductive particle and 
thermosetting resin in said opening formed in one side of the said second and third covering film or both, and was connected to said 
second metal wiring or said third metal wiring, and an electric target has been arranged. Invention according to claim 7 is a 
multilayer flexible patchboard. The fourth metal wiring, The flexible substrate element which has the second bump formed on said 
fourth metal wiring, Have a flexible substrate element according to claim 4, and a part for said second bump's point is arranged in 
opening of said first covering film. It is the multilayer flexible patchboard hardened where said electroconductive glue arranged in 
opening of said first covering film is electrically connected to both said first metal wiring and said second bump. It is a flexible 
substrate element according to claim 7, said fourth metal wiring is said first metal wiring, and invention according to claim 8 is a 
multilayer flexible patchboard said whose second bump is said first bump. Invention according to claim 9 is a multilayer flexible 
patchboard. The fourth metal wiring, Said flexible substrate element which has the second bump formed on said fourth metal wiring, 
Have a flexible substrate element according to claim 5 at least, and a part for said second bump's point is arranged in opening of 
said first covering film. It is the multilayer flexible patchboard hardened where said electroconductive glue arranged in opening of 
said first covering film is electrically connected to both said first metal wiring and said second bump. It is a multilayer flexible 
patchboard according to claim 9, said fourth metal wiring is said first metal wiring, and invention according to claim 10 is a multilayer 
flexible patchboard said whose second bump is said first bump. Invention according to claim 11 is a multilayer flexible patchboard. 
Said fourth metal wiring, The flexible substrate element which has said second bump formed in said fourth metal wiring At least two 
sheets, It has at least one sheet of a flexible substrate element according to claim 6. Said second [ the ], In opening of the third 
covering film, a part for said second bump's point is arranged, respectively. It is the multilayer flexible patchboard hardened where 
said electroconductive glue arranged in opening of the said second and third covering film is electrically connected to both said 
metal wiring and said bumps. Invention according to claim 12 is a multilayer flexible patchboard according to claim 10, and is a 
multilayer flexible patchboard one ( at least ] flexible substrate element of whose is a flexible substrate element according to claim 5 
among said at least two flexible substrates elements. 

(0019) The electroconductive glue which this invention is constituted as mentioned above and has been arranged in opening Since it 
connects with the part and the electric target with which opening of the first metal wiring is located In the condition of having inserted 
into opening of the first covering film, a part for the point of the bump (the second bump) of other flexible substrate elements If it 
heats pressing the whole, it will be hidden in the electroconductive glue which the electroconductive glue in opening softened with 
heating, and the amount of [ of the second bump ] point softened, and the part in which opening of the first metal wiring is located 
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vJith the second bump through electroconductive glue will be connected. 

[0020) Therefore, dispersion is in the second bump's height, and since the second bump and the first metal wiring are electrically 
connected through electroconductive glue even when a part for the point which was hidden in the second bump's electroconductive 
glue is not contacted by the first metal wiring, in the multilayer flexible patchboard which is made to connect other flexible substrate 
elements and is obtained, a faulty connection's part does not produce the flexible substrate element of this invention. 
[0021] Electroconductive glue has thermosetting resin, and if electroconductive glue is stiffened with heating where the second 
bump is contacted at both first metal wiring, since the second bump is fixed by the hardened electroconductive glue, a location gap 
of the second bump is prevented. 

[0022] Thus, it is hard to produce distortion and deformation in the multilayer flexible patchboard obtained since the flexible 
substrate element of this invention and other flexible substrate elements do not have the need of dividing the electrical installation of 
each flexible substrate elements into multiple times, and performing it when connecting the flexible substrate element of three or 
more sheets, since heating press connects and it can connect by one heating press. 

[0023] When the volume of the electroconductive glue located in Vb and opening in the volume of the part in which the volume of 
opening of the first covering film is inserted into Va and the second bump's opening is set to Vc, it is desirable that it is in the range 
in which the volume Vc of electroconductive glue is shown by the following formula (1). 

Formula (1): Since electroconductive glue does not overflow out of opening when the volume of the electroconductive glue in 
Vc<=Va-Vb opening is in the range shown in the above-mentioned formula (1), and a part for a bump's point is inserted into opening, 
even when contiguity arrangement of other metal wiring is carried out at the opening, the part located in opening of metal wiring and 
other metal wiring do not short-circuit. 

[0024] Moreover, if the base film of other flexible substrate elements and the first covering film are stuck in the case of the process 
of the above-mentioned heating press, since the first covering film will discover an adhesive property with heating, also mechanically, 
the flexible substrate element of this invention and other flexible substrate elements are connected through the first covering film. 
[0025] Moreover, what has two metal wiring (the second, third metal wiring) is contained in the flexible substrate element of this 
invention, and if such a flexible substrate element and other flexible patchboards are connected, a multilayer flexible patchboard with 
more metal wiring can be obtained. 
[0026] 

[Embodiment of the Invention] This invention is explained using a drawing. Drawing 1 (a) - (e) and drawinq 2 (a) - (f) is production 
process drawing of the first example of the flexible substrate element of this invention, and the second example, respectively. 
[0027] The sign 20 of drawing t (a) and the sign 25 of drawing 2 (a) show the layered product which changes from the metal wiring 
15 and 35 (first metal wiring) by which adhesion arrangement was carried out to base films (the first base film) 11 and 31, a base 
film 11, and 31 front faces, respectively. 

[0028] The openings 13 and 33 with a path smaller than the width of face of the metal wiring 15 and 35 are formed in the part to 
which the metal wiring 15 and 35 is located in the base films 1 1 and 31 of these layered products 20 and 25, respectively. 
[0029] The metal wiring 35 is [ among these ] exposed to the base of the opening 33 of the base film 31 shown in drawinq 2 (a). 
Here, copper foil with a thickness of 12 micrometers was etched and the metal wiring 35 consisted of parts with a thickness of 12 
micrometers which remained. On the other hand, in the opening 13 of the base film 1 1 shown in drawinq 1 (a), the bump 14 (the first 
bump) formed in the front face of the metal wiring 15 is stationed. 

[0030] Here, form a resist layer in a copper foil front face with a thickness of 50 micrometers, and ultraviolet rays are irradiated 
through the mask of a predetermined configuration at a resist layer. After only a depth of 38 micrometers etches the copper foil of 
the part by which the resist film by which patterning was carried out is not arranged after carrying out patterning of the resist layer to 
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a' predetermined configuration, Etching separated further the 12-micrometer part which remained at this etching process, and the 
part with a thickness of 12micro which remained at the process of etching of two times was considered as the metal wiring 15. 
Moreover, the part with a thickness of 50 micrometers which was protected by the resist film at the first etching process, and was not 
etched at the 2nd etching process, either was made into the bump. 

[0031] In order to create the flexible substrate element of this invention using these layered products 20 and 25 First, the exfoliation 
film 17 and the covering films 16 and 36 which change from the insulating adhesives which thermosetting resin contained to 37 front 
faces are formed. The adhesive films 12 and 32 which consist of the exfoliation films 17 and 37 and the covering films 16 and 36 are 
created, and the covering films 16 and 36 of these adhesive films 12 and 32 are stuck on the near front face in which the metal 
wiring 15 and 35 of layered products 20 and 25 was formed. 

[0032] If it heats at temperature lower than the curing temperature of the thermosetting resin contained in the covering films 16 and 
36, pressing the whole in this condition, the covering films 16 and 36 will become soft and press will fill up with the metal wiring 15 
and the covering films 16 and 36 with which the gap between 35 consists of insulating adhesives ( drawing 1 (b), drawing 2 (b)). 
[0033] Subsequently, laser light is irradiated in the request location of a part in which the exfoliation film 17 of adhesive films 12 and 
32 and the metal wiring 15 and 35 of 37 front faces are located, and opening is formed in the exfoliation films 17 and 37 and the 
covering films 16 and 36 of adhesive films 1 2 and 32. 

[0034] The sign 23 of drawing 1 (c) and the sign 28 of drawing 2 (c) show opening formed in the exfoliation film 17, respectively, and 
the sign 19 of drawing 1 (c) and the sign 39 of drawing 2 (c) show opening formed in the covering films 16 and 36, respectively. The 
diameter of each openings 23, 28, 19, and 39 is made smaller than the width of face of the metal wiring 15 and 35, and only the 
metal wiring 15 and 35 has exposed it to the base of the openings 19 and 39 of the covering films 16 and 36. Here, the diameter 
formed the openings 23, 28, 19, and 39 which are 100 micrometers, respectively. 

[0035] Next, a conductive particle, thermosetting resin, and an organic solvent are mixed, and electroconductive glue is prepared. 
Here, as a conductive particle, the epoxy resin was used as the principal component for the silver granule child as thermosetting 
resin, using what has curing temperature lower than the thermosetting resin used for the covering films 16 and 36, the toluene 30 
weight section which are 20 weight sections and an organic solvent about thermosetting resin was added, these were fully mixed to 
the conductive particle 80 weight section, and it considered as electroconductive glue. 

[0036] Subsequently, if it extends on the front face of the exfoliation films 17 and 37 of the condition which showed this 
electroconductive glue in drawing 1 (c) and drawing 2 (c) using the squeegee, it will fill up with electroconductive glue, respectively 
in the openings 23 and 28 of the exfoliation films 17 and 37. the opening 19 of the covering films 16 and 36, and 39 (screen-stencil). 
[0037] The signs 18 and 38 of drawing 1 (d) and drawing 2 (d) show the openings 19, 23, and 28 of the covering films 16 and 36 and 
the exfoliation films 17 and 37, and the electroconductive glue with which it filled up in 39, respectively, and have stuck such 
electroconductive glue 18 and 38 to the opening 19 of the covering films 16 and 36, and the front face of the metal wiring 15 and 35 
located in 39 bases. In this condition, a part of electroconductive glue 18 and 38 remains on the exfoliation film 17 and 37 front faces. 
[0038] Since it is small compared with the adhesive strength of the covering films 16 and 36 and base films 11 and 31, if the 
exfoliation films 1 7 and 37 are exfoliated, the adhesive strength of the exfoliation films 1 7 and 37 and the covering films 1 6 and 36 is 
in the condition shown in drawing 1 (d) and drawing 2 (d), and the exfoliation films 17 and 37 will exfoliate from the covering films 16 
and 36, and where the covering films 1 6 and 36 are stuck on a base film 1 1 and 31 front faces, it will remain. 
[0039] At this time, the opening 23 of the exfoliation films 17 and 37, the electroconductive glue 18 and 38 with which it filled up in 28, 
and the exfoliation film 17 and the electroconductive glue 18 and 38 which remains on 37 front faces are removed with the 
exfoliation-films 17 and 37, and only the opening 19 of the covering films 16 and 36 and the electroconductive glue 18 and 38 with 
which it filled up in 39 remain. 



(6040) the height of the front face of the electroconductive glue 18 and 38 which remained in the opening 19 of the covering films 16 
and 36, and 39 in this condition, and the height of the front face of the covering films 16 and 36 - abbreviation -- equal - becoming 
- "** -- the volume of those openings 19 and the electroconductive glue 18 and 38 in 39 - the volume of each openings 19 and 39, 
and abbreviation - it is equal. 

(0041] Drawing 1 (e) and drawing 2 (e) show the condition, and serve as a covering film (first covering film) of this invention of the 
first example, and the flexible substrate element of the second example which a base film 1 1 and the covering films 16 and 36 of the 
adhesive films 12 and 32 which remained on 31 mention later. 

(0042] Next, a stoving furnace is passed and predetermined time staving of the whole is carried out at temperature (here 80 degrees 
C) lower than the curing temperature of the thermosetting resin contained in electroconductive glue 18 and 38. In order to make a 
spreading process easy at this electroconductive glue 18 and 38, the organic solvent is added so much, and if this organic solvent 
evaporates by stoving, the front face of electroconductive glue 18 and 38 will become [ a depression and its volume ] smaller than 
the volume of the openings 19 and 39 of the covering films 16 and 36. 

(0043] The signs 10 and 30 of drawing 1 (f) and drawing 2 (f) show this invention of the first example of the condition after stoving 
was carried out, and the flexible substrate element of the second example. Next, the flexible substrate elements 10 and 30 of the 
first above example and the second example and other flexible substrate elements are connected, and the process which creates a 
multilayer flexible patchboard is explained. 

[0044] The sign 70 of drawing 3 (a) shows the flexible substrate element of the conventional technique in which it does not have 
electroconductive glue, and this flexible substrate element 70 has the covering film 76 arranged in the field in which a base film 71 , 
the metal wiring 75 (fourth metal wiring) arranged on base film 71 front face, and the metal wiring 75 of a base film 71 were formed. 
(0045] These base films 71 and covering films 76 consist of polyimide resin, respectively, and openings 73 and 79 are formed in the 
part in which the metal wiring 75 is located, respectively. 

(0046] The metal wiring 75 is ( among these ] exposed to the base of the opening 79 formed in the covering film 76. On the other 
hand, in the opening 73 of a base film 71, the bump 74 (the second bump) who stands straight on metal wiring 75 front face is 
stationed, and the bump's 74 head is projected from base film 71 front face. 

[0047] In order to connect the flexible substrate element shown with a sign 70, and this invention of the first example and the flexible 
substrate elements 10 and 30 of the second example First, turn to an upside the opening 39 by which electroconductive glue 38 has 
been arranged in the flexible substrate element 30 of the second example of this invention, and it is arranged. Above the flexible 
substrate element 30 of the second example, the flexible substrate element 10 of the first example of the first sheet, handsome, and 
an actor playing a comic role Turn to an upside the opening 19 by which electroconductive glue 18 has been arranged at the bottom 
in the field where the bump 14 was projected, respectively, and it is arranged. Furthermore, the field where the metal wiring 75 
exposes to opening 79 base at the bottom the field in which the bump 74 was formed in the flexible substrate element shown in the 
part located in the maximum upper layer at a sign 70 is turned to an upside, and is arranged. 

[0048] Subsequently, alignment is carried out for the bumps 14 and 74 and openings 19 and 39 which face mutually, respectively 
( drawing 3 (a)), a part for bumps' 14 and 74 point is inserted in the openings 19 and 39 which counter, and the covering films 16 
and 36 and the base films 1 1 and 71 of each other are stuck. 

[0049] Although pushed away around [ a point part ] bumps 14 and 74 by the electroconductive glue 18 and 38 located in opening 
19 and 39 at this time, since the volume of electroconductive glue 18 and 38 is smaller than the volume of openings 19 and 39, 
electroconductive glue 18 and 38 does not overflow from openings 19 and 39, but it stops in opening 19 and 39. 
[0050] In this condition, since electroconductive glue 18 and 38 touches both the metal wiring 15 and 35 and the bumps 14 and 74 
within opening 19 and 39, the metal wiring 15 and 36 is electrically connected with bumps 14 and 74 through this electroconductive 
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glue 18 and 38. 

[0051] Next, if it presses heating the whole to the temperature more than the curing temperature of the thermosetting resin 
contained in the covering films 16 and 36, where connection between bumps 14 and 74 and the metal wiring 15 and 35 is 
maintained, electroconductive glue 18 and 38 will harden. Here, heating press was performed on 180 degrees C and the conditions 
of 1 hour. 

[0052] Moreover, since an adhesive property will be discovered if the adhesives which constitute the covering films 16 and 36 of the 
flexible substrate elements 10 and 30 of the first example and the second example are heated, each flexible substrate elements 10, 
30, and 70 are stuck through these covering films 1 6 and 36. 

[0053] Therefore, the five flexible substrates elements 10, 30, and 70 are stuck at the process of one heating press, and serve as 
the multilayer flexible patchboard 1 of the first example of this invention ( drawing 3 (b)). Also electrically with the multilayer flexible 
patchboard 1 of the first example, the electroconductive glue 18 and 38 been [ nothing ] and hardened connects only by each 
flexible substrate elements 10, 30, and 70 being mechanically connected through the covering films 16 and 36. 
[0054] Moreover, since electroconductive glue 18 and 38 consists only in the opening 19 of the covering films 16 and 36 which have 
insulation, and 39, the metal wiring 15, 35, and 75 in the part in which openings 19 and 39 are located, and the metal wiring 15, 35, 
and 75 contiguous to the metal wiring 15, 35, and 75 do not short-circuit it. 

[0055] The metal wiring 35 and 75 is exposed to opening 33 base of the base film 31 of the flexible substrate element 30 located in 
the lowest layer of the multilayer flexible patchboard 1 of the first example, and the base of the opening 79 of the covering film 76 of 
the flexible substrate element 70 located in the maximum upper layer, respectively. 

[0056] Next, the process which carries electrical parts, such as a semiconductor device, in the multilayer flexible patchboard 1 of the 
first example of this invention is explained. The sign 91 of drawing 4 shows semiconductor devices, such as an integrated circuit 
device. This semiconductor device 91 has the component body 92 and the conductive bump 93 stood straight and prepared in the 
front face of the component body 92, and the solder plating coat 94 is formed in this conductive bump's 93 front face. 
[0057] In order to carry this semiconductor device 91 in the multilayer flexible patchboard 1 of the first example First, the covering 
film 76 of the flexible substrate element 70 located in the maximum upper layer of the multilayer flexible patchboard 1 of the first 
example, The field in which the conductive bump 93 of a semiconductor device 91 was formed is opposed, and it arranges. The 
opening 79 of the covering film 76, After carrying out alignment so that the conductive bump 93 of a semiconductor device 91 may 
face mutually ( drawing 4 (a)), metal wiring 75 front face which exposes to opening 79 base the solder plating coat 94 formed in 
conductive bump 93 front face is contacted. 

[0058] In this condition, if it heats pressing the whole, the solder plating coat 94 will fuse, the conductive bump 93 and the metal 
wiring 75 will be connected through the fused solder plating coat 94, and a semiconductor device 91 and the multilayer flexible 
patchboard 1 will be connected electrically. 

[0059] since the condition of having hardened without remelting the electroconductive glue 18 and 38 and the covering films 16 and 
16 of the multilayer flexible patchboard 1 of the first example with heating is maintained at this time each flexible substrate 
elements 10, 30, and 70 - mechanical and electrical installation are maintained. 

[0060] Drawing 4 (b) shows the condition that the semiconductor device 91 was carried to the multilayer flexible patchboard, and, 
also electrically and mechanically, the semiconductor device 91 and the multilayer flexible patchboard 1 are connected through the 
solder plating coat 94. 

[0061] Although the above explained the case where arranged two or more flexible substrate elements 10 of the first example of this 
invention, and the multilayer flexible patchboard 1 was created between the flexible substrate element shown in a sign 70, and the 
flexible substrate element 30 of the second example of this invention, there is no this invention what is limited to this. 
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[0062] As shown in drawing 5 , the flexible substrate element 10 of the first example in for example, the condition of having arranged 
only one sheet, between the flexible substrate element 30 of the second example located in the lowest layer, and the flexible 
substrate element shown in the sign 70 located in the maximum upper layer The multilayer flexible patchboard (multilayer flexible 
patchboard 2 of the second example of this invention) which consists of the three flexible substrates elements 10, 30, and 70 may 
be created at the process shown in above-mentioned drawing 3 (a) and (b). 

[0063] The bump of other electrical parts can be made to be able to contact the metal wiring 75 and 35 exposed to the opening 33 of 
the flexible substrate elements 30 and 70 located in the lowest layer or the maximum upper layer also in this case, and 79 bases, 
and an electrical part can be carried in the multilayer flexible patchboard 2 of the second example. 

[0064] Moreover, with this, the multilayer flexible patchboard which arranges the flexible substrate element 10 of the first example of 
three or more sheets conversely between the flexible substrate element 30 of the second example and the first flexible substrate 
element 70, and changes from the flexible substrate element of five or more sheets to it can also be obtained. 
[0065] Although the above explained the flexible substrate element (flexible substrate elements 10 and 30 of the first example and 
the second example) which has one metal wiring 15 and 35 (first metal wiring), respectively as a flexible substrate element of this 
invention, there is no this invention what is limited to this. For example, the flexible substrate element which has two or more metal 
wiring is also contained in this invention. 

[0066] The sign 40 of drawing 6 shows the flexible substrate element of the third example of this invention. This flexible substrate 
element 40 The base film 41 (the second base film) which consists of polyimide, It has two metal wiring 45 and 55 (the second, third 
metal wiring) formed in the front face and rear face of a base film 41, respectively, and two covering films 46 and 56 (the second, 
third covering film) arranged at the front face and rear face of a base film 41 , respectively. 

[0067] The through hole 47 is formed in the part to which two metal wiring 45 and 55 is faced and located in a base film 41 . It fills up 
with electroconductive glue 57 in this through hole 47, and the part in which a through hole 47 is located between two metal wiring 
15 and 35 arranged at the front face and rear face of a base film 41, respectively touches this electroconductive glue 57, 
respectively. Therefore, two metal wiring 45 and 55 is electrically connected through the electroconductive glue 57 in a through hole 
47. 

[0068] Opening 49 is formed in the part to which the metal wiring 45 of base film 41 front face is located in the covering film 46 
located in the front face of a base film 41 . Moreover, opening 59 is formed in the part in which the metal wiring 55 of the rear face of 
a base film 41 is located also like the covering film 56 located in the rear face of a base film 41 . 

[0069] These covering films 46 and 56 are created at the same process as the covering films (first covering film) 16 and 36 of this 
invention of the first example, and the flexible substrate elements 10 and 30 of the second example mentioned above. In the 
opening 49 of the covering films 46 and 56, and 59, the electroconductive glue 48 and 58 of the volume fewer than the volume of 
openings 49 and 59 is arranged at the process shown in drawing 1 (d) - (f) and drawing 2 (d) - (f). 

[0070] The sign 3 of drawing 7 shows an example (multilayer flexible patchboard of the third example of this invention) of the 
multilayer flexible patchboard created using the flexible substrate element 40 of the third example mentioned above. The multilayer 
flexible patchboard 3 of the third example has the flexible substrate element 10 of the first example of this invention of two sheets, 
the flexible substrate element shown in the sign 70 of two sheets, and the flexible substrate element 40 of the third example of this 
invention of one sheet, and each flexible substrate elements 10, 40, and 70 of each other are connected at the process shown in 
drawing 3 (a) and (b). 

[0071] A part for the point of the bump 14 of the respectively different flexible substrate element 10 of the first example is inserted, 
and the bump 74 of the flexible substrate element shown in the respectively different sign 70 is inserted in the openings 49 and 59 
formed in two covering films 46 and 56 of the third flexible substrate element 40, respectively into the opening 19 by which the 
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e'lectroconductive glue 18 of these flexible substrate elements 10 of the first example has been arranged. 
(0072) Thus, although the multilayer flexible patchboard 3 of the third example consists of five flexible substrates elements 10, 40, 
and 70, since the flexible substrate element 40 of the third example has two metal wiring 45 and 55, the metal wiring 15, 45, 55, and 
75 of the multilayer flexible patchboard 3 of the third example is six layers. Therefore, if the flexible substrate element of the third 
example is used, compared with the case where only the flexible substrate element of the first example and the second example is 
used, the number of metal wiring of a multilayer flexible patchboard can be made ( more ]. 

[0073] That what is necessary is just to have the bump, the flexible substrate element used for connection with the flexible substrate 
element 40 of the third example may create the multilayer flexible patchboard (multilayer flexible patchboard of the fourth example of 
this invention) 4 only using the flexible substrate element 40 of the third example, and the flexible substrate element 70 of other 
examples, as shown in drawing 8 . 

[0074] Moreover, although the above explained the case where electroconductive glue 18, 38, 48, and 58 was arranged only in the 
openings 19, 39, and 49 of the covering films 16, 36, 46, and 56, and 59, in what is limited to this, there is no this invention, for 
example, it may arrange the electroconductive glue same also in opening of a base film. 

[0075] The sign 60 of drawing 13 shows the flexible substrate element of the fourth example of this invention, and this flexible 
substrate element 60 has the first example of this invention, the same base film (the first base film) 61 as the flexible substrate 
elements 10 and 30 of the second example, the metal wiring (first metal wiring) 65, and the covering film (first covering film) 66. 
[0076] Openings 63 and 69 are formed in the part to which the metal wiring 65 is located in these base films 61 and the covering film 
66, respectively. In these openings 63 and 69, the same electroconductive glue 68 as what was used for the flexible substrate 
elements 10, 30, and 40 of example [ first ] - the third example of this invention is arranged, respectively, and electroconductive glue 
68 touches the metal wiring 65 located in opening 63 and 69 bases, respectively. Moreover, the volume of such electroconductive 
glue 68 is made fewer than the volume of each open ports 63 and 69 of the covering film 66 and a base film 61 . 
[0077] The flexible substrate element 60 of the fourth example can be made to insert the bump of other flexible substrate elements 
in the openings 63 and 69 located in the both sides as well as the flexible substrate element 30 of the third above-mentioned 
example. 

[0078] Although the above explained the case where that by which the bump (the second bump) was formed only in one front face 
of the metal wiring (fourth metal wiring) 35 was used as a flexible substrate element 70 of the conventional technique used for 
connection with the flexible substrate elements 10, 30, and 40 of this invention, there is no this invention what is limited to this. 
[0079] The sign 80 of drawing 9 shows other examples of the flexible substrate element of the conventional technique used for 
connection with the flexible substrate elements 10, 30, and 40 of this invention. The flexible substrate element shown in a sign 80 
has the covering film 86 located in the field in which a base film 81, the metal wiring (fourth metal wiring) 85 arranged on one front 
face of a base film 81 , and the metal wiring 85 of a base film 81 were formed. 

[0080] Openings 83 and 89 are formed in the part to which the metal wiring 85 is located in these base films 81 and covering films 
86, respectively. In the opening 83 of a base film 81 , the bump (the second bump) 84 formed in the front face of the metal wiring 85 
is stationed among these, and a part for the bump's 84 point is projected from the front face of a base film 81. Moreover, in the 
opening 89 of the covering film 86, the bump 88 (the second bump) formed in the rear face of the metal wiring 85 is stationed, and a 
part for the bump's 88 point is projected from covering film 86 front face. 

[0081] The flexible substrate element of the conventional technique which shows the sign 5 of drawing 10 in the sign 80 of one sheet, 
The two flexible substrates element 30 of the second example is used. Drawing 3 (a), The multilayer flexible patchboard of the fifth 
example of this invention created at the process of (b) is shown. One flexible substrate element 30 of the second example is 
arranged among the two flexible substrates elements 30 of the second example at the lowest layer, and the flexible substrate 
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eiement 30 of the second example of another side is arranged at the maximum upper layer. 

[0082) The bump 84 formed in the front face of the metal wiring 85 of the flexible substrate element shown in a sign 80 is inserted in 
the opening 39 by which the electroconductive glue 38 of the flexible substrate element 30 of the second example arranged at the 
lowest layer has been arranged. Moreover, the bump 88 formed in metal wiring 85 rear face of the flexible substrate element shown 
in a sign 80 is inserted in the opening 39 by which the electroconductive glue 38 of other flexible substrate elements 30 of the 
second example has been arranged. 

[0083] In the multilayer flexible patchboard 5 of the fifth example, the metal wiring 35 can connect the multilayer flexible patchboard 
5 of the fifth example, and other electrical parts to opening 33 base of the base film 31 of the flexible substrate element 30 of the 
second example located in the lowest layer and the maximum upper layer, respectively through the part which had exposed, 
respectively and this metal wiring 35 exposed. 

[0084] Although the above explained the multilayer flexible patchboard 5 which consists only of the flexible substrate element of the 
conventional technique shown in a sign 80, and the flexible substrate element 30 of the second example of this invention The 
flexible substrate element and the first example of this invention which this invention does not have what is limited to this, for 
example, is shown in a sign 80, The multilayer flexible patchboard which has the flexible substrate elements 10 and 30 of the 
second example, and the multilayer flexible patchboard which has the flexible substrate element shown in a sign 80 and the flexible 
substrate elements 10, 30, and 40 of example [ first ] - the third example of this invention are also contained in this invention. 
[0085] The sign 6 of drawing 11 shows the multilayer flexible patchboard of the sixth example of this invention which connected the 
flexible substrate element shown in the sign 80 of one sheet at one sheet and the process which shows the first example of this 
invention of two sheets, and the flexible substrate elements 10 and 30 of the second example to drawing 3 (a) and (b), respectively, 
and created among these. 

[0086] In the multilayer flexible patchboard 6 of the sixth example, to the opening 39 by which the electroconductive glue 38 of the 
flexible substrate element 30 of the second example of the first sheet has been arranged A part for the point of the bump 14 of the 
flexible substrate element 10 of the first example of the first sheet is inserted. A part for a bump's 84 point formed in metal wiring 85 
front face of the flexible substrate element shown in a sign 80 is inserted in the opening 19 by which the electroconductive glue 18 of 
the flexible substrate element 10 of the first example of the first sheet has been arranged. Moreover, a part for a bump's 88 point 
formed in metal wiring 85 rear face of the flexible substrate element shown in a sign 80 is inserted into the opening 19 by which the 
electroconductive glue 18 of the handsome flexible substrate element 10 of the first example has been arranged, and a part for 
bump 14 point of the first handsome substrate element 10 is inserted into the opening 39 by which the electroconductive glue 38 of 
the handsome flexible substrate element 30 of the second example has been arranged. 

[0087] In the multilayer flexible patchboard 6 of the sixth example, the metal wiring 35 is exposed to opening 33 base of the base 
film 31 of the flexible substrate element 30 of the second example located in the lowest layer and the maximum upper layer, 
respectively. 

[0088] Moreover, the flexible substrate element of the conventional technique which shows the sign 7 of drawinq 12 in a sign 80, It 
has at a time the flexible substrate element of the conventional technique shown in a sign 70, and one flexible substrate element 10, 
30, and 40 of example [ first ] - the third example of this invention, respectively. The multilayer [ of the seventh example of this 
invention which it comes to connect at the process of drawing 3 (a) and (b) J flexible [ these flexible substrate elements 10, 30, 40, 
70, and 80 ] patchboard is shown. 

[0089] In the lowest layer of the multilayer flexible patchboard 7 of the seventh example In the opening 39 by which the flexible 
substrate element 30 of the second example is arranged, and the electroconductive glue 38 of the flexible substrate element 30 of 
the second example has been arranged To the opening 19 by which a part for bump 14 point of the flexible substrate element 10 of 
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trie first example was inserted, and the electroconductive glue 18 of the flexible substrate element 10 of the first example has been 
arranged A part for a bump's 84 point formed in metal wiring 85 front face of the flexible substrate element shown in a sign 80 is 
inserted. The amount of [ which was formed in metal wiring 85 rear face of the flexible substrate element shown in a sign 80 / of a 
bump 88 ] point Moreover, the inside of two covering films 46 and 56 of the flexible substrate element 40 of the third example, It is 
arranged in the opening 49 formed in one covering film 46, and the bump 74 of the flexible substrate element shown in a sign 70 is 
further inserted in the opening 59 of the covering film 56 of another side of the flexible substrate element 40 of the third example. 
[0090] In the multilayer flexible patchboard 7 of the seventh example, it was located in the maximum upper layer and the metal 
wiring 35 and 75 is exposed to the opening 79 of the covering film 76 of the flexible substrate element shown in a sign 70, and the 
opening 33 of the base film 31 of the flexible substrate element 30 of the second example located in the lowest layer on each base. 
[0091 J If the flexible substrate elements 10, 30, 40, and 60 of example [ first ] - the fourth example of this invention are used as 
stated above, a reliable multilayer flexible patchboard can be obtained, moreover, this invention first - stated above •• the multilayer 
flexible patchboard of various configurations can be obtained by combining the flexible substrate element of this invention, and the 
flexible substrate element of the conventional technique besides the seventh multilayer flexible patchboard 1 - 7. 
[0092] The above with screen printing in the openings 19, 39, and 49 of the covering films 16, 36, 46, and 56, and 59 
Electroconductive glue 18, 38, and 48, after taking 58, Although how to evaporate the organic solvent of electroconductive glue 18, 
38, 48, and 58 in staving, and arrange the electroconductive glue 18, 38, 48, and 58 of the volume fewer than the volume of each 
openings 19, 39, 49, and 59 was explained In what is limited to this, there is no this invention, for example, into each opening of a 
covering film, may use a dispenser and may pour in electroconductive glue directly. 

[0093] In this case, if there is no need of removing excessive electroconductive glue using an exfoliation film and the volume of the 
electroconductive glue to pour in is made fewer than the volume of opening, the process which evaporates the organic solvent of 
electroconductive glue will also become unnecessary. 

[0094] Moreover, although the above explained the case where a covering film was constituted from adhesives which discover an 
adhesive property with heating, in what is limited to this, there is no this invention and it may create a covering film using the same 
polyimide resin as a base film etc., without using adhesives. 

[0095] When connecting the flexible substrate element which has the covering film which does not have an adhesive property as 
mentioned above to other flexible substrate elements, it is in the condition which has arranged the resin film which has an adhesive 
property among these flexible substrate elements, and if the heating press of the whole is carried out, it is possible to connect 
flexible substrate elements mechanically through the resin film. 

[0096] Moreover, in what is limited to the approach by laser, the mask film by which there is not, for example, patterning was carried 
out to the request configuration may be stuck on the front face of a covering film, chemical etching may be performed, and the 
formation approach of opening of a covering film may also form opening. 

[0097] The conductive particle used for electroconductive glue is not limited to a silver granule child, either, and various things, such 
as silver-lead alloy powder, copper powder, carbon powder, and graphite powder, can be used. 

[0098] The thermosetting resin used for electroconductive glue is not limited to an epoxy resin, for example, can use various things, 
such as epoxy-acrylic mixing resin. The thermosetting resin used for a covering film is not limited to an epoxy resin, either, and 
various things, such as acrylic resin and acrylic-epoxy mixing resin, can be used. Moreover, it is desirable to use what is hardened 
as thermosetting resin used for a covering film when it heats in 160-degree-C or more 200-degree C temperature requirement for 
about 1 hour. 

[0099] In any case, thermosetting resin and a curing agent can be used together, and various things, such as various imidazoles, an 
acid anhydride, and the third class amine, can be used as a curing agent which can be used for electroconductive glue or a covering 
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film. Moreover, on electroconductive glue or a covering film, various additives, such as a coupling agent, an antioxidant, and a 
bulking agent, can be added. 

[0100] By what is limited to toluene, there is no organic solvent used for electroconductive glue, for example, various things, such as 
MEK (methyl ethyl ketone), can be used for it. As for the rate of a compounding ratio of an organic solvent and thermosetting resin 
contained in electroconductive glue, it is desirable that an organic solvent has an organic solvent in the rate more than 4 weight 
sections to the thermosetting resin 6 weight section to the thermosetting resin 3 weight section below 7 weight sections. Moreover, 
the front face of the metal wiring 35 exposed to the opening 33 of a base film 31 and the metal coat which changes from gold, nickel, 
etc. to a part for a bump's 14 point may be formed. 

[0101] Moreover, since the base films 11, 31 , and 41 used for the flexible substrate elements 10, 30, and 70 of this invention, the 
metal wiring 15, 35, 45, and 55, and the covering films 16, 36, 46, and 56 have flexibility, respectively, the flexible substrate 
elements 1 0, 30, and 40 of this invention which consists of these base films 1 1 , 31 , and 41 , the metal wiring 1 5, 35, 45, and 55, and 
the covering films 16, 36, and 46.56 have flexibility, respectively. 

[0102] Therefore, the multilayer flexible patchboard which consists only of flexible substrate elements 10, 30, and 40 of this invention, 
and the multilayer flexible patchboard which consists of other flexible substrate elements 70 and 80 which have flexibility, and the 
flexible substrate elements 10, 30, and 40 of this invention have flexibility. 

[0103] Moreover, the above etches copper foil with a thickness of 50 micrometers, and although the case where the metal wiring 15 
and a bump 14 were really fabricated was explained, there is no this invention what is limited to this. For example, a bump may be 
formed in metal wiring or the front face of a metallic foil with electrolysis plating. 
[0104] 

[Effect of the Invention] It can connect at the process of one-time heating press of two or more flexible substrate elements, and a 
multilayer flexible patchboard can be obtained. Moreover, the electrical installation of each flexible substrate element is not 
destroyed, and the multilayer flexible patchboard of this invention has high connection dependability, also when it reheats in a reflow 
furnace. 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1) (a) -(f): - production process drawing of the flexible substrate element of the first example of this invention 
[Drawing 21 (a) -(f): ~ production process drawing of the flexible substrate element of the second example of this invention 
[Drawing 31 (a), (b): Production process drawing of the multilayer flexible patchboard of the first example of this invention 
[Drawing 41 (a), (b): Drawing for explaining the process which carries a semiconductor device in the multilayer flexible patchboard of 
the first example of this invention 

[Drawing 51 Drawing for explaining the multilayer flexible patchboard of the second example of this invention 

[Drawing 61 Drawing for explaining the flexible substrate element of the third example of this invention 

[Drawing 71 Drawing for explaining the multilayer flexible patchboard of the third example of this invention 

[Drawing 81 Drawing for explaining the multilayer flexible patchboard of the fourth example of this invention 

[Drawing 91 Drawing for explaining other examples of the flexible substrate element of the conventional technique used for 
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connection with the flexible substrate element of this invention 

[Drawing 10] Drawing for explaining the multilayer flexible patchboard of the fifth example of this invention 

[Drawing 11] Drawing for explaining the multilayer flexible patchboard of the sixth example of this invention 

[Drawing 12] Drawing for explaining the multilayer flexible patchboard of the seventh example of this invention 

[Drawing 131 Drawing for explaining the flexible substrate element of the fourth example of this invention 

[Drawing 14) (a), (b): Drawing for explaining the process which manufactures the multilayer flexible patchboard of the conventional 

technique 

[Description of Notations] 

1-7 .... Multilayer flexible patchboard (multilayer flexible patchboard of example [ first ] - the seventh example of this invention) 

10, 30, 40, 60 .... Flexible substrate element (flexible substrate element of example [ first ] - the fourth example of this invention) 

11,31,61 ....The first base film 

13, 33, 63 .... Opening of the first base film 

16, 36, 66 .... First covering film 

18, 38, 48, 58, 68 .... Electroconductive glue 

19, 39, 69 .... Opening of the first covering film 

15, 35, 65.... First metal wiring 

41 ....The second base film 

45 ....Second metal wiring 

46.... Second covering film 

49 .... Opening of the second covering film 

55 ....Third metal wiring 

56 ....Third covering film 

59 .... Opening of the third covering film 
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fiuE£-0*/*-7 f ;l/A0B8PrtfcEHSftfcfflE$ 
ftttftttMtf, WEJB-oftUEIIfcKIEJII-O^y^ 

+i/7;HBMo 

[§t*5l o] iw!ESeg©&JlE8tf, wjE8-0&R 
EUT-fc U , tuIBS-(0/^7^tijiB^-©^77T^ 
511*5 9 E«<0^»7 U*i/7;I/E»«io 

[11*51 l] tuEMSQO&REta*:, BufSf&0©£« 
E»*c«fi8SnfcfiuiBS-0' , 5y^fc J &Wt57U*'7 
7>US«SlSfr*'>a<fcfe2ft^ i*56lE»tf)7U 

bu1B^-> SSHoa^^Yrt/AOfflPrtfctiiflESi: 

SUES- x ^ 7 -r /VAOIJB P rt KEt ? nfc 

MEMS. 

[11*5 1 2 ] fuIE'>& < i: 1 2 $©7 U*->7;bS1S 

n*5 5 tm<D7 u*i/7)immK?$>umm \ o 

1E«©£17 U*S/7;l/ESfc 
[000 1] 

mmtfrfr*), me m7v*^7)\mkWk.m. 

[000 2] 

rc7u*i/7)\>m&zmnxi$'o. m 

7 U*S/:7rt/EiSttjWB^6ftT^3o 
[0 0 0 3] 01 4m^Tmm<0£M7U*i'7' 
;HEtWR*ffjat*I8*llWt*. 014 (a) ©ft 

*t i i ot, ft*t i 2 0t, EMt i aott^ftW&H 
«iS©H- Si, JBH07U**>r;l/«RJRK-**b 
TV**-. 

[0 0 0 4] a=©7l/*'77/b»«*M- 



(3) 
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110, 120, 13 0tt, ^-77f 111,1 

2 1, 1 3 1 i:, ^-77-f/W* 111, 121, 13 
1 Stffi£Kt£ft/c&liS?ll 1 15, 12 5, 13 5 

t, ^-X7 -ovl in, 121, 131 <D&mm% 

115, 1 2 5, 13 5<DBf$.-$tircmc$iW£tircJ] 
^-7^/lL 1 1 6, 12 6, 1 3 

[ooo 5] cne^-x7^;i'i l i i i, 121, 

1 3 1 ts << )\<L 1 1 6, 1 2 6, 1 3 6K 

^n^n^siBiH 1 15, 125, 13 5<Dimt 10 

535^^ 1 1 3, 12 3, 1 3 3, 1 1 9, 1 2 

9, 1 ■ssmnzm&zftx&'o. jj^-y-oih 

1 1 6, 1 2 6, 1 3 6 (DfflU 119, 129, 139 

iSffifcti^iigBiii 15, 125, 13 smnznm 

[0 0 0 6] Ztlt>(Do*>> %-V>7V**s7)\>W&1k 
jtl 1 0£>, ^-7.7^1/Al 1 1CDF*1P1 1 3(D&ffi 
1C«, ^TOgl 1 5^SUiLTi/^ 0 ftU£, 3§r, |! 
3D7M^>7yl/»«ilM- 12 0, 13 0<D^-77^ 
M12 1, 13 1 ma 1 2 3, 1 3 3 20 
S2H 1 2 5, 1 3 5<DmicBf$.2fttc^y7l 2 4, 
1 3 4tfBB§SftTfcD, *O^V7'l 2 4, 1 3 4© 
7 7-1-/1^ 12 1, 13 1 £Dgffi^e>^ 

ftfjsnt^&o cneo^yT'i 2 4, 134©^- 

77^;l/i.l2 1, 1 3 1 £D£#a^nfcg|5»cDSffi 
ICii, ¥ffl*7*$)Il 2 7,13 7«?nt^ 

So 

[0 0 0 7] C©J:5&!g-, ^H07U+^7 
/l/»1£llttl 1 0, 1 2 0, 13 0£&HU £!7 U 
+^7;l/@B!i«ii-r?.(ctt, ftf, 01 4 (a) fc*b 30 

^-(D7U+^7^S«^K- 1 l 0£#A- 
7-f)lL\ 1 6£±{|iJ[C|^tTBEBU !g-<D7M^> 
7)immfr\ 1 0©±£K, ^r, !gH(D7l^>7 

;usffi^i2 0, 1 so^nfn^yyi 2 4, 1 

3 4 m&zintcmowmcfaUT&mtZo 

[0 0 0 8] #^T\ SV^ftM^^yyi 2 4, 
1 3 4 £#^-7^/1/^1 1 6, 12 6©H8P119, 
l 2 9i:^Si/Hi:{4g^-itL, /SVT'12 4, 134 
<D9i&ftZffln 1 1 9, 1 2 9rtlCff At^o 

[0009] C <DVmT\ £tt£J¥J± L & 6 *P^t 5 40 

t, m*v*m \ 27, 1 3 7^ifr^o mmv 
rc¥m*v*&mi 2 7, 137&, ^sis^iis, 

12 5^/^71 2 4, 1 3 4<DM7?lil^ftSLfc^^T? 

m\ttmx\ mtv*®.mi 27, 1 3 7*i>lt 

£igES8ll5, 1 2 5£Ay7l 2 4, \ 

mzft, &7]/*i/7mfa%K\ 10, 120, 13 

ommtv*m\ 27, 1 37£ftLTmumc& 
[00 1 0] 01 4 (b) coflut 1 ooti, 3?-, m 

z, ^=cD7U+->7;Hffi^M-i 1 0, 1 2 0, 1 3 50 



ttPH 2002-158446 
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o^jgi?ntfi)$5^i7u+->7^se^«^LT^ 

§0 co^l7b*'>7;l/SHJI«l 0 07«, «±ltc 
{uit§^H«7U*i/7;Hffi^K- 1 3 0©*/^-7 
-<;l/Al 3 6<Dmn\ 3 9 At, «Tlfc&It3Sf5- 

CD7U+i/7;l/S«^it 1 1 0 0^- 7 71-/1/^1 1 1 

<op>hp 1 1 3rt(c«, ^-n^n^ssEHi 15, 135 
mmLxt3<o, ^ibe^i 1 5, 1 3 5&muz$> 

[0 0 1 1] Z<D£?fc, ¥$&*§ig£>7l^>7;l/S 

fi^M-iio, 120, 1 2omm.m.t^ct 

X\ ^&$}g«£S7l^->7;l/ElitfSi 0 0£§^ 

[0 0 12] LfrL&tfP., ±IBcDJ;9&£17M^> 
7;Uffi#IM£i 0 0£, ffi(Dl^g|5n a Di:^Ba^S^LT 

-l±«> U 7 □-: ^rtTMtS&gtf &6 
tf, Jjo^cDIfr?, §7U*>'7;US«^K'l l 0, 1 

20, 1 3 ommicmt%*m*v*m\ 2 

7, 1 3 7tffS8IKU BflPl 1 9, 12 9flT*£tfo 

[0 0 13] %m7\s* t sl')\>UW& \ 0 0$<D 
/Sy7l2 4, 1 3 4<OK?fC(f?)-3f^feO, 13 1 4 
(b) t/Tb/ci^K, %Z<D{&v\y7°\ 3 4tf£B 

shisi 2 stsssn&t^i 5 0-eti, mite* 
m*v*®.m \ 3 7*^ipi zsmfcftzt, 

1 3 4i:¥ffl^7*tt)ii 3 7 t©$tttf*t82n&< 

[0014] ttc 7is*i/7)immft<D^y?*{& 

i/7;l/S^M"^t^Wt »«t 5 c 5o 
[0 0 15] LfrL&tf^ ig^S^^S^-eti, 

-iHios^^ii-c, ~m<D7u*is7jmfiim*m 

7;US«lM-^0^^§J:^^l^-ef*, ^t", - 
ft @ ©7 l/+->7^S«lfr -ft g <D7 MP 5/ 

Zftgc07l/+^7;US1S^^lfe^-li-, SO*^ 

coo 1 6] co* 3 mw&mzmmzwt 
not, zmmmc & m x>im < , Mwm® 0 
igbQnmn&ztic&ox, ttfat%^y7°t&mi 
isoai-rn^c/co, mt\%%>m7\s*\/7m 
Emms. 1: 5 & s 0 

[00 17] 
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[00 18] 

BM*j*tt*4fciM>¥a] ±Eiw*i»a , r*fc»6 

fc, 1 E«0»Wtt, S-OfflREHi:, buIEB 
-O&lEao-SiBOIifcEIISi'U BufBS&-cD£JlE 

*/*-7 f /l/AOMPOSm <fc 0 fc/Jv£^7 
SffijlSM-T'SS. SB#S3E«©f&Hli, l E« 
c07U*->7;Uaig^n'T'£oT, ffiEMI-0*/*-7 

«StSSa9J^e»JSS7U*^7*;l/S«*M"T*So 

& i ®e«o 7 5/7*;wwrjWi-p» o r> mm- 20 

O^SSEHco buIB^-^* / 7 y ;U A Eg ZtitcM 
;l/A^EHSn, iuEffi-0^-X7Y/l/A0llliP0lic 

ask ttfluias-o^sffiti^BHi * n/c 7 771/S 

immztiitm t its.mi<omic^ mn*Gt&% 
-0^-*7*/w>tfEiBsn, Buia^-^-x7-c 

WSttfc£-©/07'aOTSftfc7U*5'7/HfiSR 

At, MEfB-©*-*7*/i>2**ifik:EBSftfcSB- 
©^JBEHi:, tuIB^-^^-X7Y^AO«ffi(cEl 

&mmt. m^-(o^-7,7^)VL(omicm 

nrcm-<Dim-7<<)iLt, mz%-<D^-7>7j>i 
Aoftntttiu tfitm=.<o&sm<ovLMt&m 40 

l/*i/7;U»«jRM-l?ftoT, Sulfite 

7 -olL<D-l5, X«> M^(c^$nrcfyf2F4Pt 

nmmmm\mmtnrc7u^i/7')imm^ 
•c*?t, %m<Dmmt, meshqo^jremuiic 

Bf£Ztirc%-<Drt>7i:*GtZ7l'* 1 s7')imm 
»««4EK07U**>^l*IR*fri:*<fU 50 
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tflES-Ort'W^/l'AOMPrtfcttlfflES-©'*!' 
7<DftiM#tfE12n> b5E^-<0*^-7^;UA<d 
MPrtfcEtSftfcjfflE**te»«»Jtf, iluiB£l-cD£ 
«E»4:9JE»zi©/07'©iiil^fc**«K:»««n/£ 
tt*ft?«{tSftfc£!7 U**7*/l/E»fi-ea54. II* 
S8E«o«Wtt, fll#87EK<07U*$'7VU8«JR 

fcuhoXs m3,mva<D&m®&t>K mes-o^be 

ttTfcD, (ME»-0^>7 , ««(WE»-O'07''e** 
$■ 7 5/7/l/E»«T?*«. 9 erobubh: 
^l7l^*->7;HBISffiT'feoT, $es®&AEIft£. 
ME»HOftllEII±K»j«snft»ro/07'4:*S 
t§tijfB7U*">7;US1S^M-i:, »*«5E«07U 
**7;l/Sfi*K-i:*'>&<i:fcWU fufBSi-<D^ 
-7^;l/i»0WPrttttBuE^-0^>7*©Jfe*iBa5^ 
Ei£ft, JWES-o*^-7Y/l/L©WPrttcEl$ 
ttfcfflE»«tt«*ta>lff* iiESMO&BESfcHuESII 

roD/vy 7°(om icmmsic Ml* ntz^mmtt n 

fc£l7U*'>^BB*8*"efc*- §§#®1 0lBgo5g 
HHtt, 9 IEftf)£S7 l/*->7;l/E»«-pfco 
T> MEMIQO&HEtl^. HuIB^-O^SEHT-fe 
0, l5ia^-O/ry7* , !MB^-'0^v7-i:-fe§^l7 

fuiB^Eo^iE^t^^n/ciBufa^ro/^y 

1 4 Wf -5 7 ^7;l/S^K-4'>S < £ fe 2 ft i: , 
II*«6lB«07^>/7;US1S^K-4 / >&< fcfc l ft 
*TU MfBJg". |gH<D:^-7^VAcDF*lP(tyctifju 

iB^rtD/^yyw^g^^n^nEi^ti, sues 

£=©rt/V-7 ^/1/AOBflPrtfcESSftfcfiuE* 
Sttffit&JaV iuE^BEIii:fiuE^y7*©S^KSg 

ST-fc-So 2E«©58Wti> 11*^1 OIBS^ 

^17 ->7/UEHffiT'£o ftyfB'>^ < t £ 2 ft 
07U**7Vb»KJRK-©9-5» / >4<tt-?J07i; 
*^7*/HSS*M-^»*« 5 E«©7 U+->7*;U»«3R 
M-pJ&5^M7W*s/7*;i«»S-eifes. 

[0 0 19] #«Htt±E0<fc3fc*J8£ftT:fetK M 
P K EH « nfcJ»*tt»«ff J tt, 8-0£HE«© M 

□©ttitssp^fciftWKsa^nT^s©-?, too 

7^^7;Hfi^Mr©^y7' <om 
T«r©/^yi:S-oftJiE»OBIlP©ffiitsas^ 

[0 0 2 0] ft-at, m-W7°0)&2M£<b"D$ff 

$>*) s %z<D>vs7°<Dmmmmncm&wc9cm 

««»J%^bT*i:o^>7 , i:S-©ft)BE»i:^*» 
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my fjummft t ^m.t #x® znz m 
[0021] mmmmummtmrnztiiTts 
mem Lrcmx-mic * o xmt^m, ®{tz 
x\ %-wy7'mEftimik2ti%o 

[0 0 2 2] H(D£olC. *fP£07U*~>7;l/g1Sil 

mzm<ox\ =m±<D7u*i'7';i>mmm 

mzmmicrnxft r>mm< , — eioaoisvwee 
■ettutrscfctf-e**©?. ffe>n§£g7u*:77 

[0 0 2 3] %-<Di]/^-7j)l'L(DrMa<DmMZV 

a, »r«D/<yyoniprtKi»A«n**»oft«*v 

b, MPrttcffiltSOTttgaSJOfH** V c t bfc 

ti&mmK.&zctm*iti\ 20 

(1) : Vc^Va-Vb 
MPrt©9*tt8S3J0tt»tf±IBa ( l ) fc*t«H 

/^ycjysau^iBPrtfcJfAbfc 
^fc, #ttt&t#iOTffipo^&n&i>©T-, m<D 
SMmtfizmamtemztix^z^xt*. & 
jsgaaomip fcffil t § t , fa©*HE« t 

[0 0 2 4] llBoip^ffEOlgof^c (Hi© 
74/W»i:*ffi*;S#TfcW& !)Q$»cJ:oT3?-0* 30 
'>7*;HSfi*fri:fl!i07U*^7';l'*«tJRfrtt, 8-0 

■hrt-74 jvkZftLxmmmmmttiZo 

[0 0 2 5] gfc, *S6W©7U*^7*;I/S«SiM-t 

totfssnrfc!?, co«t3ft7u*'>7*;i'S«*fr 

fc«!07I/*S/^HEII«i:**« , rtifcf, &HBEIH© 

[0 0 2 6] 40 

IKaWeX 0 2 ( a )~( f Ni^n^ti+aU^ 

[00 2 7] 01 (a) m^20t, 02 (a) ©15 
^ 2 5 ti. ^^1^^-77^;^ (8-<D^-77^ 
/WO 11, 3 1 ^-77>f7W» IK 31 »c 
ffiStESSnfc&JiiKfill 5, 3 5 (3£-©&JIEiS) 

[00 2 8] Ctt60fll(*2 0, 2 50^-77-f/l/ 50 
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A l l , 3 1 tcti. f-ft^ft&BEH 15,3 5 ©fig 
tSSBftK:, &!E*§n 5, 3 5Ofi«fc0fegO/hS^ 
WP1 3, 3 3;WfrSSftT^3o 

[0 0 2 9] Cft?.©^, 02 (a) 
7 * >Wx 3 1 OffiP 3 3 OfiEffifctt, &mm& 3 5 B 
WLT^5. CCT'fi, JP? 1 2 /imOSfg*Xyf-y 
7*U 1 2 /im0»#fr5*0&ilE»3 5 

mj&Ucc Wi. 01 (a) fcwLfc"<-*7<f/W» 

l lOMPi 3Ftycti, SJSBSRi 5©gffi{cffM$n 

ft/^yi 4 (sb-o/<770 tfEHsntv*. 

[0 0 3 0] CCTtt, J?£5 0/im©i??gSlffllCl/-7 
XHWU ^£^«©V77%SLTU77hl 

yum **--v9ttvk.\/*s7> vmmimznx 

^S^S5#CD^?§£$£ 38(1 mfctfXyf-y^Uft 
ft, <:©x-y^yyig^JS-3fci 2 ft m<D9#?:SK 
x-yf-^KJOSNtU riil©xy^y^©lST*a 
ofcJPS 1 2 fi0ffi#«&J|gEil 1 5 t Lfc. *fc, ft 
W©x<v^y7"I§T*U-77 Mlfc:<i:oT«»£fU 2 
0 a ox <y f- 7 7*I@T- i x 7 ?• 77'£ n&fr o fcW $ 
5 0/im<DgP#%^7:/*£bfco 
[00 3 1] <me>0SUIf*2O, 2 5*ffl^T*$SP! 

07^*$/yrt*«KM-*ttrt**tett, ft<r, *«7 
^/w>i7, 3 7»ciiiikftii* ( t^jnrcii 

ft©$«#Jfr£fi)t3;^-7^l/2* 1 6, 3 6WL 
T, WtJjhk 1 7, 3 7 \Li3i%-7 4hk 1 6, 3 
6fcfrSl84»»7-r/PAl 2, 32%{MU CCO^ 
*7-i7W»12, 3 2<Mi>%-7 6, 3 6%, 
fRfftt 2 0, 2 5 ®&RE4ft 15,35 OffM^n/Sl 

[0 0 3 2] CO«ST\ £tt*ffEbfctf6rt><-7 

4i\,k 1 6, 3 6tctf n*«wfbtt*iio«itja«J: 

!3fc{g<,^T*«f5fc, #/S-7-f/W*l 6, 3 6 
«U ffE£«fcoT&J!BE»l 5, 3 5M0imift f 
tt»tt®S«»J^e»i«**^-7-ryl/A 1 6, 3 6T*^ 
»$ns (01 (b) , 02 (b) ) o 
[0 0 3 3] ^T', 8M74frL\Z. 3 20HJH7 
J )IL 1 7 , 3 7 ^ffiO^gEii 15, 35 ^fflBt * 
»#OBrattttU-1f-3ttBIWL» ffi&7j)\>L\ 
2, 3 2 0#M7-C/PA1 7, 3 7 fc*/<-7^;VA 1 
6, 3 6tClP%^fi)ttSo 

[0 0 3 4] 01 (c) 0^2 3^, 02 (c) O^ 
^2 8li, fM7^;l/Ai 7£JM£tifc&flP%W? 
n^LTfeO, 01 (c) Off#l 9£, 02 (c) O 
?5^3 9ltJ]rt-74JlL 1 6, 3 6tffM^n/cF»lP 
*WFftjSLTI^*o SHIP 2 3, 2 8, 1 9, 3 9 
Oifil«, ^JSgS^ 1 5 , 3 5Ofi«t0t./h*<SnT 
*30, t)*-7 4>\>L 1 6, 3 60RSP19, 3 90)S 
B{C^1EHS15, 3 50#tf8fflLTl/>£o ililT* 
fi, itSJbM 0 0(tmOF»flP2 3, 2 8, 1 9, 3 9% 
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[0035] mmm^t, mmitmrnt, s 

x#*v^£±/£#£U */*-7-r;l/Al 6, 3 6 

l\ #«ttt?8 0lI*tettLT, KUKf btt«MB« 2 
Otlgfli:, W«JS»l"efe4h>l/X>3 0liaPi:*S 

[0036] *w c©*«ftaai»j*x*-f^-* io 
ffl^THi (c) , 02 (c) icTFimrnvmyj 

;VA l 7 , 3 7 0£ffifcffU£tf*fc, *J*7y;I/.M 

7, 3 7<DPfflP2 3, 2 8fc#^-7>f;l>Al 6, 3 6 

oiwp i 9, 3 9rtk:*n*ft**tt«»Wtfa*sn 
5 (x^'j-yWI) o 

[003 7] 01 (d) , 02 (d) 08^1 8, 38 
17, 3 7 CDP^D 1 9. 2 3, 2 8, 3 9rt£*SIStl 

8, 3 8t±, */<-7<r;W»l 6, 3 60BHP19, 3 20 
9 JlEffitfiBt 5^113^1 5, 3 5<DgiBKffitl/C 
^5. COtt«T*H:, SI«tt»»»Jl 8, 3 8 CD— g(5t± 
M*7-f;W» 1 7, 3 7gB5fcJ8gl,TV*o 

[0 0 3 8] M*7-r/W»l 7, 3 7£#/ i i-7f ^ 
16, 3 6tO»H*tts jM-7-f/W»l 6, 3 6 t 
^-77-f/W>l 1,31 fcoSMIrtteJt^T'hS^o 
T, 01 (d) , 12 (d) ttSl/fctt*?, iM7^ 
/kM7, 3 7*fMt-*-*fc, *II17*/W»1 7, 3 7 
tf«*/<-7*n/£l 6, 3 6*>>5HJfSf2n, */<-7<f 
1 6, 3 6*^-7 7 -c;l/L 11,31 ^ffifclfiftf 30 

[0 0 3 9] cofct, K«t7-<7W»1 7, 3 7©f^P 
2 3, 2 8rtKfc8Sftfc8«tt«t8"Jl 8, 3 8fc, 

*«7 y >il 1 7 , 37 micmt zmmmm\ 1 

8, 3 8&, ijPi7^l/Al 7, 3 7i:tttB|ti«n, 
■hrt-HbL 1 6, 3 6<DP»1P19, 3 9ftyCftJgS 
ftfc»«tt«»»]l 8, 3 8(D^m. 
[0 0 4 0] CO^T'ti, *^-7-<;l/A 1 6, 3 6 
<DMP 1 9, 3 9A(cHofe*«tttt*ftl 18, 3 8© 
gffiOilSS^, IlK-HAsL, 1 6, 3 60&ffi0ffi£ 40 
fi««l/<4oTfeD, *n6©lfflP19» 3 9l^£D# 
*ft«*»J 18,3 8©ft«*V SHIP 19, 3 9 

[004 1] 01 (e) , 02 (e) tt*0«|g**L 
TfcO, ^-77-f/l/Al 1, 3 l±fcgh>fcj&»7-r 
1 2, 3 2<Dil*-7<()\/L 16,3 6^a"f 5 

snfiaj©7U*i/r;i/»|g*Jt©*/<- 
[0 0 4 2] #lc, £{tetoXMEiljF«ra2'& 91 

I4^»s<ji8, 3 8te^fn*j»«{fctt«»o«{kiaa so 
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5o CCQigtttgfSill 8, 3 8fcttlfliI8*Safc: 

mmmmmc * o rst § t sttsssy 1 

8, 3 8©gffiftW, f(DW*/ i i-7-('^Al 
6, 3 60MP19, 3 9©g8Ufc9fc'h£<&5o 
[OO43]01 (f),02(f) ©ft#l 0, 3 0 

<07U*'>7;l/»S3RJt%^LTi/^. ±fE©c$: 
SfcJB-W, *z«|O7U*5'r;WMS*M-i0, 3 0 
fctt07U*'>7;WMfiiRfri:*»«L, £!7U*-> 

[0044] 03 (a) (D®mo&. mm&mmi% 

D, C07U*->7^S1fi*JT-7OW:. ^-77-r/l/A 
7 1 £, ^-77^;l/A7 l gjfitcEHJnfc^JBfilS 
7 5 (£eg©&JIE&0 "*-*7<r;l/A7 KD&JB 
fill 7 5«2tlftiBl^lJn/i:*^-7^M7 
6fc£WLTV3<> 

[0 0 4 5] cnh<D^~7,7^)lL7 1 tt>rt-74 

>iL7 Gt&ztiztixvjs. mmfrzfc*), ^ifi 

«7 50ffiBt5»#fc*n*ftl»P7 3» 7 9*« 
[004 6] CftP)©^, JD/^-74il>L7 6KJM 
§ 0 ffcfr, ^-77fyUA7 1 ©P*1P7 3rtfC&, #1 

£tS7 5«®tiai-ri./ < ;y7 , 7 4 osr©/^-/) # 

[0 0 4 7] £Hf 7 0T?^t7U+"77;l/SfiSlM-4:* 
fffiffi-m. ^»7l/+i/7;HWl 0, 3 0 
fc*««*3fcH\ 5te1\ *f80Jil5-lM©7U*'>7rt> 
SS*fr 3 0 £, *B1£«*ft| 3 8 OEfi^nfcBBP 3 
9 £±ffiij£|pJtt Tfifi U ^P0"JCO7 U^">7;l/SfiH 
fr3 0©±^fC, Pfeg, Zfeg©^-^J©7 

b*i/7;l/SS^it 1 0%, Wfn/<;y7i 4*^f 

a^n/cffi^Tdijtc, mmmii simmitntm 

»Kl?97 0(C,TNt7U*->7;H«^fr^, i^yfi 
4jWg«Snfcli*"FllK, WJP7 9fiaSK*«E»7 

[0 0 4 8] SV^C^V^^/^7'1 4, 7 

4 i:Bfip 19,3 g^^n^nisi^to^u (03 

(a) ) , M>7l 4, 7 4©$ l cSgl5^W|S]t5f>3P 
19, 3 9tifAt, */^-7-f;l/Al 6, 3 6i:^- 
77^/^1 1,7 1 fc£5^Effiil?tfSo 
[0 0 4 9] C©i:t, P^Pl 9, 3 9rttfitl1-59 
IttSSaiJl 8, 3 8ti, t\V?\ 4, 7 4C0$fe«g|J» 
HB»cffUa»t6n5*\ «114Sa?r>Jl 8, 3 8<0{* 
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mn 8, 3 swffla 19,3 9fr5&tiajt\ mn i 
[0050] ztomtHi., nm&mm is, 3 su 

MP 19, 3 9rtT&Sfi«l 5, 35^^14, 
8, 3 8£ftLTAy7l 4, 7 4i:£JSE«M5, 3 

6Mi*inictttt?n&. 

[00 5l]#fC, £fl**/<-7*/l/Al 6, 3 6K 

#6ffE**fc» 4, 7 4fc$«Ean 5» 3 10 

5 Lfc««"e«l*1t»»#J 18, 3 8A< 

«{kt«o CCT'« 1 8 0°C, 1 9$IB©fcftTj!in«iflFE 

[0 0 5 2] gfc, »HM, !£3J©7l^77/Ug« 

10, 3 0©*/*-7-r/W*l 6, 3 6£flWt"r5 

7<f/W»l 6, 3 6^^LT^7U*>'7/H 
«HfrlO, 3 0, 7O^ftS0^?n*. 
[00 5 3] $oT, 5fe07U*->7/l/S«^frl 
0, 3 0, 7Otf-00M»ffE©m-eW&fctoS 20 

n, *«ws-0ij^)i7u*'>7/i/E««i tfts 
(03 (b) ) o %-m$M7i'*i/'7)immi-e 

tt, §7U*">7/I/S«HK"1 0, 3 0, 7om^- 

tfT>«&<, KftXfcWttt«*«l 8, 3 8fC<fcoT 

[0 0 5 4] $ fc, a»ltt^«SiJ 18,38 ttlfeiitt* 
£*3*/*-7-r/l/A 1 6, 3 6CB8P19, 3 9ftyC 
©##LTV-5©T\ PJP19, 3 9©fi[fit«a5»jc 
&5£SBe$§!l 5, 3 5, 7 5 4:, *©^1B3B1 5, 30 
3 5, 7 5 £$fjgt££JSgffii!ll 5, 3 5, 7 5fctf& 

[0 0 5 5] 8-#0£«7MrS'7/l/8a8« 1 ©ST 
StffifitS7U*'>7/l/S«SlM'3 0 ©^-77^/1/ 
A3 10MP3 3/gffii:, «±lfcffill* 57U+S/7 
;l/»R3RM-7 0<Di]/%-74)lL7 6©KlP7 9©|gffi 
(Cti, ^n^n^SSB^3 5, 7 5tf»ttiLTl^5. 

[0 0 5 6] #fC, *«W»-WO^l7l/*^7';I« 
MS 1 K^f*il7&4f©t^Q n p£m©-rSI*ltO 

^THuijtSo 04©?w ni, mmmm^m* 40 

9 2 4:, ^?*{*9 2©gffi{cjtibT8gtte>nfc$t 
14^779 3 4:£tLTfcO, c©3»«tt/^79 3© 

[0057] ci©^j9{*i?9 i*m-m<D$m7i<* 

MrS/7/l>R*S« 1 ©S±lfc{ii-f£>7b*i/7/l/S 
«JRM-7 0©*/<-74A>A7 6 4:, ¥«Wt*F9l© 
$l1$/sy79 3tfsgtf£nfcB4:£fifri^fctfTgE 
SU #^-7^/1^7 6©Bf]P7 9 4:, ¥JWttR?9 50 
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1 ©agtttl/^79 3 4:tfS0H;:|ntiH>£5 «fc ?{£S& 

(04 (a) ) , meLWfszm&fcte 

[0 0 5 8] C©tt«T\ £tt*ffELft#&»r§ 
4:, ¥ffl*y*ttB9 4ffi8»U »Kl/fc*Ba^y* 
«I9 4^0X^114/^79 3 4:, £KgEi§!7 5 4: 
*«$n, *»ft^9 1 4:^17 U+i/7/l/gB^lfi 

[0 0 5 9] ;:©4:£, IMJ©£17M^7/l/gEli 
1£ 1 ©j»ttt$*SiJ 1 8, 3 8 4:, */^-7y;I/A 1 

6, 1 6ti, mtzoxnffltotficMtLrzwmff 
mmnmx\ %7v*i/-7mwmK\ o, 30, 

[0 0 6 0] 04 (b) (i£l7b*77/l/gB«c¥ 

79 1 fc£17l/*«>7rt*IMS 1 fcfi, ^BB^-y« 
«9 4*^LTSaWEt««WlCfe»K«nT^*. 
[0061] W±fi, WW 7 OKtjVT 7U*v'7/l'gffi 
1M-4:, *WH*-«IO7l/*«>7/l/«RJISM-3 0OB 
tc, *«WSHW©7U**77;l/«gJRM-i 0««a«i 
8ESU ^«7U*'>7;ME««l*ff*t*«^fco 

[00 6 2] 0(1*. tf, B5K^LfcJ:5t % ftTltcfi 
■t*»-«!O7l/*s/7;l/»IR««-3 0i:, g±Jf£ 
ffilt*«F^7 0K*t7U+S/7;l'«E*«-OIIIk:, 

S-W07 is^fjimm 10*1 tt^ttsiufc 

ftSsT*, ±1203 (a) , (b) t*LfcIgT\ Eft 
©71^77/l/SffiiStfrl 0, 3 0, 70fr£$££l 
7U*77/l/gE« (*Pe-»^i7U+i/^ 

[0063] coiBt, an, tL<(ia±stcfe 

lt57b+i/7/US«^)t3 0, 7 0©F>fjP3 3, 7 
9flS5fc»iJtS&*e»7 5, 3 5fC, ffi©l^gl5p n D 

©/<77*S»S€, »zW0*i7Wr«>7rt*MR 

[0 0 6 4] Sfc, iin4:tij2fc, Hr0IJ<D7 U*->7 
/l/*tt*fr 3 0 4:£-©7 U*->7;Hfi*fr 7 0 4:© 
HK 3 tt«±©3S-0!l©7 U*^7/!/gt£!ltf- 1 0 ^SH 
IU 5t5lW±©7U*'77;USfitRfr*»-€./«S^S7 
U*^7/UE*afi^#SC So 

[0 0 6 5] W±tt, *«^©7U*'77;l/»Sil5M-i: 

lt, ^n^'n^sgais 1 5, 35 (^-©^jiEti) 

*-ott«7U*i/7/Htfi*it ^-fi^J© 
7U+i/7/l/SS^ft"l 0, 3 0) KO^TKWLfc 

[0 0 6 6] 06©ft#4Oti, *fgB^(7)^HCT©7U 
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*->7/Ua**K-*jj*LT*$b, C©7U*77/l/gffi 
m4 0it, #U-T5 Kfr5/£S^-77-r;l/A 4 1 

(Sno^-^^A) ^-77^/W>4 i©8 
ffii:i@^^n^n^$n/c2o©^TO s i4 5, 5 
5 (Sgr, i:, ^-77^w>4 1© 

4 6, 5 6 (fgr, B=©*/<-7* /I/iO ttt^LT 

[0 0 6 7] X7*Jl>A 4 HCfJ, 2 0©&!Et8 
4 5, 5 5tffflaLTffiB*56P#£, X;l/-*-/M 10 

«tt«gffl5 7ffjfe8SnTfc*K ^-77^/l/A4 1 

5, 3 5C^, X/lz-^-zM 7©&B1" 

o#«ttfisaa>j5 7c^n j ens«iLTi^-5o «ot, 

7;l/-*-/l/ 4 7 rtC0»114jgS§iJ 5 7 LT 2 O© 
[0 0 6 8] ^-77-r;l^4 l©&ffifcffiB***'< 

-7f;W»4 6ttt, ^-77-r;l/i*4 i£ffi©&SE 

«4 5tfttBt*»»KHn4 9 3Wgia*nT^*o s 20 

L5 6£6Httfc, ^-X7-r;l/A4 l©gffi©&SE 
^5 5^ttBt5»^KIWP5 9jWB«*ftTlf^*. 
[0069] Cin5)©*/ < :-7^;H*4 6, 5 6&, ± 
Srfiaj07l/*->7;l/»fi*M- 1 
0, 3 0O*/t— 7-f/W» (SB— 0#/*-7*/WO l 

6, 3 6fc|pli:ietffia*tlT*0, */*-7-r;W» 

4 6,5 6 ©HHP 4 9, 5 9l*UCfi, 01 (d) ~ 
(f) , 02 (d) ~ (f) fc^LfclgT, F^P4 

9, 5 9<OS««fct)fe / >4^tt:«©»Sit»a»J4 8, 30 

5 8tfSBB2tlT^5 0 

[0 0 7 0] H7©»^3tt±ai/fclBHffi|07l/*^ 
7/bS«JlM-4 0*ffl^Tm»Lfc*B7l/*5'7>WE 

mm-m (*»wjBH«o^Ji7i/*'>yn«>wo 

tSLT^S. SH0iJ©£B7U*S'7;UE*l«3«:, 
2lfc©*8B3IHM©7 1 0 fc, 2 

ft©ft^7 0{C*t7l^77^g«^tt-t, lft©# 
5BBS8H0IJ07 U*^/;l/*K*Jt 4 0 LTfc 
0, §7U*i/7;l/S«^K"l 0, 4 0, 7 0 #03 
(a) , (b) K*LfcIg"C5^fcm£ttT^S. 40 
[00 7 1] »=©7U*-77;l/*«3RM-4 0©2O© 
#M-7-</l/A4 6, 5 6t^tl J fnSfi!c?n/c^P4 

9, 5 9tt4, j en j fns"j©^-fij©7b*»>7;i/»« 
jRjti o©/sy7i 4<Dmmt>m\znx%*), c 

nSOSg-«!l07U*'77;l/Sfi3Rfrl 0©i»Btt«« 

Mi 8#RBStifciHini 9rtc»i, ztizmwm 

7 Ofc*t7U*S'7>l'««*Jt0/<77'7 4*'lfA? 

[0 0 7 2] C©<fc9tc, !BE0IJ©£l7U*77/l/E 
««3M\ 5tt©7U*'77;l/««iRitl 0, 4 0, 7 50 
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0fr5>£5tf, »=ff!l©7U*'77;U»fi*M-4 0«'2 
0©&1E*U4 5, 5 5**ri/C^*fc*, SBE0IJ©£ 
■ 7L/*'77^E»fi3 0&JiE»l 5, 4 5, 5 5, 
7 5tt6lKftoT^5. $oT, £5H0J©7M^>7 

;ug«!ttt£ffl^ntf, »-w, !Br0>J©7Mr*7;i/ 

8B$«©£lg3&S©&£ J: D £ < 1 5 c tfTf* 5o 
[0 0 7 3] JB=M©7l/*'77;I/»IS«fr4 0tO* 

TMfcMK, 00*& B8fc*WSJ:$fc» HEW© 
7 1^77;bg|£igtt- 4 0 fc, ffl©M©7 U*i/7;l/g 
S3IM-7 0©*%ffl^t^l7U*S/7;l/iBI8S (*B 

u*f7;nas«) 4 *msi/t 

[0 0 7 4] W±H\ **-74frL 1 6, 3 
6, 4 6, 5 6©FJP 1 9, 3 9, 4 9, 5 9|fyC©# 
Wttt&S&J 1 8, 3 8, 4 8, 5 8gfiB?*V&fc 

*<» w*tf» ^-77^^©r^prttctiBiii©jga 

tt««»J*KBLTtfi^. 

[o o 7 5] 0 1 3 ©^6 m*wmmmv>7\'* 

i/f)VWm^7TsLX^K). C©7U*->7;l/»1SII 
tt6 0(i, *»B»H& »-«07l/+S/7;l/»f9R 
M-10, 3 0^|ali;^-77^;l/i. (^-©•^-771' 
;l/Z0 6 l, &B£tt (Si-o&SEtt) 6 5, 
7<OlL (%-<Dt)rt-74 6 6£WLTV>-S> 0 
[0 0 7 6] cn5.^-77i';l/A6 1 , fc/t-7-f/l' 

a 6 6tcii, *4ven#Jigefci6 s^ttB-rsu^JcM 

□ 6 3, 6 9«Jtltl^o cn&©MP6 3, 6 
9 tcti. *5BW»-fllHtBHlW©7 U^>7mm 

n-io, 30, 4 0fcfflv^ct>©trai;JitBtt8*iS | J6 
8^*n^tuEB«nT*»), mmmQsmQ 

6 3, 6 9 j£jgtC{ftBt*&BBEiB 6 5 IcZftZft&fA 

^7/^-7 6 6, ^-77^;l/^6 1©^W?|6 
3, 6 9©Si»J; , 3t'>^<$nTl/^o 
[0 0 7 7] %wm<D7ls*i/7)l<mme OKtt, 

±IB^HP©7 u+s/7';l/«R*fr 3 o fcptygic, * © 
HffitffifitSBBn 6 3, 6 9 (cffi©7 l/+->7;U»tS 
HM-©/^7%JfX^^ci:^T*f S. 
[0 0 7 8] W±li, *«1©7U*-77;US«JRM- 1 
0, 3 0, 4Ofc0aa*fcffl^5ft4fE*fi*©7U* 
•77;l/«RJRM-7 0i:LT, ^SEIi (^0©^SBE 
II) 3 5©-^©SE©*{c/^77 (^n©^77) «« 

^liCtitlS^^n5fe©T-tt»^o 
[ 0 0 7 9 ] 0 9 ©??^ 8 0 ti*l§^©7 U*^7;US 
fijRfrlO, 3 0, 4 0 fc0»ttfcffl^6h*a*ttffi 
©7U*^7;l/Sfiigfr©ft!!©fi»J^LTV^o ^8 
0{c^t7U*"77^S«^mi, ^-X7^;l/A8 1 
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(iSH©£SEISO 8 5 i:, ^-X7^l/A8 l©#g 
E$8 5/)^fiRStlfciSKfflHt**^-7-f >IL8 6 

[0 0 8 0] cn60^-X7i';l/i»8 1 4 

MP 8 3, 8 9*^fiK^tlT^*o CftS©^, 
7s7-r;l>A8 1 ©MP 8 3 flfctt, &JIESg8 5©^ffi 

tcffM^n/c/^7 (!gr©/^7) 8 4#EHsnT 

£9, £©/S778 4©Jfc4SSB#tf'*-*7»r;W>>8 1 10 

60IJBP8 9rtfc»i, £SE$8 5©WBKflMSftfc 
/^78 8 (£5n©Ay7) tffiisntfcD, *©/< 

77*8 8©fttfW###/W*>W»8 6&ffi*98£ 

[0 0 8 1] 01 0©ft*§5«, ltt©ffiMf 8 0fc*t 

]s*i/7)lWm.K2 0t1tm^X, 03 (a) , 
(b) OIgT»ftl««nfc*»WiBE«|O^Ji7U*5' 
7/WBMR**LTfcD, :rft©3J::#iJ©7MP77;l/ 20 
SfiiRfr3 0©9^ -fi©!gi:0iJ©7U*77;l/g« 
jRfr3 0^«TltEl«n, flfcfr©Srfl!|tD7l/**7 
7/l/g«HJt3 Otfa±lfcEllSftTV>*. 
[0 0 8 2] gTSKEfi;£ftfc8S-0«J©7U*$'7;l/ 

shssm- 3 o <Dmnmm\ 3 8 Aqeisn^nn 3 9 

fi%8 0K**7U*-77/l'g«SliK-©&BE*8 

£fc ft^8 0(c;*t7b*77/l«iyt©£lEII 
8 5«BteJ&S*ftfc^778 8ti, fl&OS-09©7U 
*->7rt/8fi*fr 3 0 ©2»t148*SlJ 3 8 EB^nfc 30 

MP 3 9tjfA$nrv^ 0 

[0 0 8 3] 3I£0M©£l7U*i/7;U6B»*5-e«\ 

^n? nan £ s±itfflit § wrw© 7 -77 

;l/g«jRfr 3 0 ©^-77 y ;1/A 3 1 ©MP 3 3 igffitc 

&jie« 3 5 mtiznm lt*> 9 , c ©£be$i 3 

5 Off [U UfcW^*^ UTS£0>J©^17 1/^77/l/E 
[008 4] W±tt, ft*§ 8 0 tStfie*fifB©7 
#3 0 ©#fr5fi8S£S7 U+77/1/52IH6 5 {CO^T 40 

mm btzt)\ mwa c tudsssn s t©Ttt*ft < , 

ffiJaJf, ft98 0fc*t7U*77/PS«*frfc*B$ 

sb-m, %zmv>i v* ; sTmm& \ o » 3 0 

*t*^l7U*'77;l/E»fi J P, lW8 0K*t7U 
*'77*;l/»K*M-fc, *»WIB-«-JB=«©7U*'7 
7/l/Sffi^K-lO, 3 0, 4 0£*rfS£S7U*-77 
/l/E»*fc*f8iBfc:fiS$ft5. 

[00 8 5] cne©?^, 01 l©ft^6«, Itt© 
EHt8 0K*t7U*'77;VSfiiliM-* H*fc. Zft* 
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1 0, 3 0££, 03 (a) , (b) K^tie-CffiK 
LTffeS Lfc*%^A09©^l7 l/*'77;HEWR* 

[0 0 8 6] &A0J©£g7U*77;l/EI§1£6T'«, 
-ftg©SHW©7l/4 i '77;U«fi*JT-3 0 ©*?!£& 
*»j3 8tfElSftfclSlP3 9K:, -#B©3I-0J©7 

u*is7)immi o©A77i 4©jt*a»»*m 

2ft, HfcB©8HM©7U*-77;Ufifiil£K-l 0©W 

8^Baa^n/cMPi 9t, iwojc* 

t7U*77/Ug«jlSfr©&BES8 5&ffiK&l&2ti 
fc/S778 4©^W#jW*AStttV*o ft^ 
8 0JC^t7U*'77;l'*«3Rfr©^BE«!8 5»ffifC 
JBfiJt5nfc><778 8©Jt«*«W, -ftg©i!-#ij© 
7\y^>7)immin 1 0©>»fl1igf $J 1 8#EH* 
ftfcMP l 9 rttcjf A2n, zftgco^-tOS^M- 1 
o©^77i 4 rftg©8|-0iJ©7Mr7 

7;us^jt3 o<omm&mm3 stmmztircmn 

[0 0 8 7] SAfll©£*7 l/*-77;WEIMS 6 T*fi, 

*n*ftaTifc«±ifcffiB+*3i-w©7 u*->7 

A'SfiiWi 3 0 ©^-77 f 3 1 ©MP 3 3 Igffifc 
&BE^3 5^StBLTV>5o 
[0 0 8 8] 01 2(0^7(1 ^8 0tC/Tst 

«£*aiB©7U*5/7;l/S««M-t, EHf7 0K:*tfle 

*.m<D7\s*i/7mmKt. *%w%-m~%B 

m<D7\s*"s7)\<mWMK\ 0, 3 0, 4 0££Wf 
ti-fefoWt, cn6©7U*-77;l/»1g3Rfrl 0, 
3 0, 4 0, 7 0, 8 0 #03 (a) , (b) OlgT' 
j^«nT44*»BiB-tW©^17U*S/7;WEaBE 

[008 9] *-t»J©^17 l/*'77;ME«S 7 ©ST 
Stti, »riW©7U*'77;l/Sfi*M-3 otfEfian 
Tfe'O, m-^J©7U+->7;l/S«^it3 0©jSmttS 
3 8 #Ei?nfcMP 3 9 rtK, S-WC7 MPS' 
7/PSfiJRJnl 0©^77l 4$fe«g|5^#JSA$n, S 
-t«©7U*'77;uaS«}ISM-l 0©3Mltt8**Jl 8# 
EI^tX/cMPl 9tl4, WF#8 0»C^-r7U*'77;l' 
3S«*fr©^SE«8 5*Sik:^jS5nfc/^778 4© 
5fe4SSI5^*m$ntV>4. tfc, ??F^8 0tC^t7U 
*5/7;V«fij6M-©4SEIl8 5«B5t^$nfe/^7 
78 8©it«aM^HW©7U*5'7yWM««-4 0 
©2 0©*/^-7i';l/A4 6, 5 6©^, — ^©A^ 
-7^;UA4 6WBfiRSftfcMP4 9rtfcEl£ftTfe 
0, MIC ^E0tJ©7P+'>7;l/gt5^K-4 0©ffi^© 
A/^-7-c;I/A5 6 ©MP 5 9 tCti, ??^7 OfCjjVf 7 
U*>77;USfi*fr©^777 4tfjfAfnti^o 

[0 0 9 0] S-t«IJ©^S7U*'77;PEa«7-ett, 
&±!KffiSU J5^7 0t^jnS7U^77;l/Sfi 
^fr©*^-7^;UA7 6©MP7 9^, fiTIBKfflH 
t*S-lW©7U*'77/l/»|fij|Sfr3 0©^-X7^^U 
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A3 i©i«p3 3ica:, ztiztvomffiic&mmz 

5, 7 StfBtULTlr**. 

[0091] w±Kis^fc*aic, *m<o9t-m~% 

E3WC7U*J/7;l/»fi««-l 0, 3 0, 4 0, 6 0?: 

U*^7/bE«fi l ~ 7 UMci, #8807 U 
*->7;bS«3SM-ttt*ft*07 U*->7;l/g«SIK-£ 
fi#fcfc'£SC*fc*oT«40}Btt0£!7U*$'7' 
;HE«**»*i:i:«<T#5. 10 

[0 0 9 2] W±fi, 7^U-y0I«ltttJ:?T*^- 
7^;I/A16, 3 6, 4 6, 5 6CDMP19, 3 9, 4 
9, 5 9AtilWI&$*3ijl 8, 3 8, 4 8, 5 8 Lit 
& ftlJ»K*"eSI*tt«»»l 1 8, 3 8, 4 8, 5 8© 

mmutmnz^ awn 19, 39, 49, 590 

0 fc'>fclrH^>S«tt««aiJ 18, 38, 4 
8, 5 8*Bl**£ttfcO(,>TlfliP!Lfcff, 
cftim%.-£tiZ>t><DT:im<, W*tf, */<-7-ryl> 

**saxi,Tfcftv\i 20 

[0 0 9 3] COH^ti, W*7<f /W^Sffl^Tifctf* 

i«po§fl[<fct) / >4<tntf, m 

[0 0 9 4] tfc, W±tt*/W-r;W*fcftOt&KJ:? 

5 K«BB«*fflV^T*/<-7^;l/A*f^iKLTtfit^. 
[009 5] ±ie©<fc5K&att££L&l>#A-7'r 30 
;l/A*^1-57U*'>7;l/S«3RK-*fl!l07U*'>7;l/ 

[0 0 9 6] tfc, J3^-7J)lL<Dffln<DBl$Jjte 

?ttf, 3?a*ttt/^--v^?nfcvx^7^;i/A% 

i/\ B8PfcJfti!tLT*>&^. 

[0097] *m£fttffflfcjfl^&n&*vi£tt?fcfi 

[0 0 9 8] H«ffit*MK:ffl<i'«MHKfbttOttettx 
^ leffl l>5 IKHEfbttttJIS 2/«8lfclB£ 2 n 
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7w;l/i»fCffl^S}»«fttt«li: LT(4, 1 6 0tW± 

2 0 0°C©SltfBBT* 1 BfPlggilJP^fTo fc*fcK« 

[0099] ^-fn©if£*>, IWfbttNli2:Kfbfflj: 

fcffl^S <:£©?£ *WWBfcl/TW:#«^5^y- 

T'$3 0 S/c, ^«4g^J J f*/ < !-7fyi/i,lc«, A 
«y7'J>m tfklfcjhffl, ^6WMft4r©«^OiSJq«l 

[o i oo] »«ttSS»Jtcffl^e>n5t«JS9Jtt, h 

;l/xyKRj£Stl5fe©T'ttji<, WAtf, MEK 

s. mmmmctttizmmitmitmmn 
4 iifi&fcUiow&icfc* ctmt L\i\ t 

3 5(Dgffi^, /^7l 4©jfc«fflJ#fc, ^V^V 

[0101] *fc, *«W07U*>'7;l/S«3SM- 1 
0, 3 0, 7 0Kffl<,^-X7^l/A 1 1, 3 1, 4 
3 5, 4 5, 5 5, */<-7-r/W» 

16, 3 6, 4 6, 5 6«^n^nTOfe£ti/c^s 

cDT\ Cft 5<7M-X7-f ;W* 11, 31, 4 1 , £B 
SHI 5, 3 5, 4 5, 5 5, #/<5-7-r/W» 1 6, 3 
6, 4 6. 5 6^5fi8**»W07U*'>7yl/iSS*>T- 

io, 30, 4 0tt*n j enRiatt%^LTv>*.. 

[0 10 2] ftoT, *«W07l/*'>7;U»1fiiRM-i 
0, 3 0, 4 0 ft 4^17 U*'>7/l/EtS« 

or8ltt%*t'5fl!!©7U*S/7;l/SS3RM-7 0, 8 
0t, *»W07l/*S/7;l/»SJR)il 0, 30, 40 

[0 10 3] tit. W±tt, 5 0/im©J?2©il?@£x 
yf-V^U ftfifittl 5fc/^7l AtZ-WWet 

t<DT*fi^i/\ tWfctf, ^ISE^, SU<ti, ^SSco 

[0 10 4] 

[|§B^(D^m] lfiao7U*^7;i/S«jRM-«-Soiin 
[S9fEOISr*«Kb> ^l7U*">7;l/ffilS1S?r'f#§ 

tt, U7a-^rtt*flAP^trcl^i> §7U*^7/W 
[0ffi©f85#£t&f«] 

[H 1 1 ( a )~( f ) : *«W©S-W07 U**77;H 
[02] (a)~(f):*f8WOS-W©7U*i'7;P8 



(11) 
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[123] (a), (b) :*8W8MWD£l7U*$'7/l/ 
[04] (a), (b) :*fm%-m<DZm7i'*i'7il 

[05] tmm-m&mywsJtoW&w&wi 

[07] *»WIB=WO^l7U*S'^MBIilfi*BMI 10 

[0 8 ] *mmmmm7 u*i/7>im&mmw 

[09] *aW©7U**>7';P»«3RJti:o»«»cffl^ 

[010] *RiflJBS«llOjH7l/*->r;MaWR*lli 

[011] *«WtgAWO^«7U*'>7;l/BE««*W 
ifltSfca&OB 20 
[012] *»fl»-t«W)^*7U*S/7';l/iaWE*tt 
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[013] *5|lfl»ra(«©7U*"77;I/Sfi*fr%lliW 
[01 4] (a), (b) :ft#8ffi©£l7U*->7;l/|E 

[1W©IIW1] 

i ~ 7 ^17 \s*i/7/vBm &%w%-m~m 

10, 3 0, 4 0, 6 0 7U*«>7;l/S«^fr (* 

IK 3 1, 6 1 gS-CD^-77^/l/A 

13, 3 3, 6 3 ^-(0^,-7,7 ^JlLtDmn 

16, 3 6, 6 6 tg-©*^-7-r;l/i» 

1 8, 3 8, 4 8, 5 8, 6 8 Wt&fttfftiJ 

1 9, 3 9, 6 9 %—<0i]rt-7 jfrkVfftU 

1 5, 3 5, 6 5 

4 1 ^rcD^-X7^;l/A 

4 5 fgrco^JSEii 

4 6 S-0*>*-7-f )IL 

4 9 m~(0iJ^-7 4)\sL<Dffln 

5 5 ^ECO^IE^ 

5 6 ^H<D^A-7^^A 

5 9 SHO*/<-7-r;l/AOBBP 



[01] 




(f) IS, 
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19 18 



16 
11 



[02] 

33 



(b) 



(0 



(d) 



(e) 



(f) * 




30 3,9 3 9 J8 
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(12) 



ftffl 2 0 0 2 - 1 5 8 4 4 6 



[03] [04] 






[011] 




[01 2] 




[01 3] 




68^63 



(14) ^200 2-1 5 8 4 4 6 



[014] 




F#-M##) 5E317 AA01 AA24 BB03 BB11 BB18 

BB22 CC13 CC51 CD21 CD31 
GG16 

5E346 AA12 AA15 AA16 AA17 AA22 

AA35 AA43 BB01 BB16 CC02 

CC08 CC31 CC40 CC42 DD02 

DD32 EE02 EE06 EE42 FF35 
FF36 FF41 GG28 



